






































Table 4‐1: Detected Constituents in Soil Samples from Test Trenches
East Portion of Parcel 307‐D‐1, McKeesport, PA

Sample ID MAX
Sample Date

Depth (ft-bgs)
Constituents MSC(1) MSC(2) 

SVOCs (mg/kg)
Acenaphthene 170,000 4,700 0.025 J 0.022 J 0.031 J 0.032 J 0.03 J 0.035 J 0.043 J 0.027 J 0.043
Acenaphthylene 170,000 6,900 0.099 0.043 J 0.15 0.23 0.18 0.26 0.11 0.21 0.26
Anthracene 190,000 350 0.11 0.096 0.24 0.22 0.23 0.31 0.23 0.25 0.31
Benzo(a)anthracene 110 320 0.59 0.66 0.7 0.8 0.72 1.4 0.95 0.96 1.4
Benzo(a)pyrene 11 46 0.56 0.61 0.62 0.8 0.67 1.4 1.1 0.74 1.4
Benzo(b)fluoranthene 110 170 0.83 0.92 0.74 1.1 0.97 2 1.3 1.2 2
Benzo(g,h,i)perylene 170,000 180 0.58 0.51 0.58 0.78 0.66 1.7 1.1 0.84 1.7
Benzo(k)fluoranthene 1,100 610 0.39 0.31 0.39 0.39 0.35 0.62 0.55 0.45 0.62
Biphenyl, 1,1 140,000 2,200 0.37 U 0.37 U 0.73 U 0.75 U 0.38 U 0.38 U 0.36 U 0.044 J 0.75
Bis(2-ethylhexyl)phthalate 5,700 130 0.76 U 0.75 U 1.5 U 1.5 U 0.77 U 0.77 U 0.16 J 0.75 U 1.5
Carbazole 4,000 83 0.044 J 0.065 J 0.089 J 0.077 J 0.063 J 0.069 J 0.11 0.11 0.11
Chrysene 11,000 230 0.7 0.71 0.65 0.86 0.77 1.5 1 0.88 1.5
Dibenzo(a,h)anthracene 11 160 0.12 0.11 0.17 0.13 J 0.19 0.43 0.28 0.21 0.43
Dibenzofuran 2,800 260 0.06 J 0.051 J 0.11 J 0.11 J 0.11 J 0.083 J 0.092 J 0.16 J 0.16
Diethyl phthalate 10,000 8,200 0.12 J 0.37 U 0.73 U 0.75 U 0.38 U 0.07 J 0.041 J 0.043 J 0.75
Fluoranthene 110,000 3,200 0.93 0.8 1 1.3 1.3 1.8 1.5 1.4 1.8
Fluorene 110,000 3,800 0.029 J 0.029 J 0.1 J 0.045 J 0.043 J 0.049 J 0.086 0.085 0.1
Indeno(1,2,3-cd)pyrene 110 28,000 0.47 0.42 0.56 0.71 0.61 1.4 0.87 0.7 1.4
2-Methylnaphthalene 11,000 1,600 0.074 J 0.081 0.12 J 0.16 0.17 0.14 0.084 0.14 0.17
Naphthalene 56,000 25 0.16 0.11 0.12 J 0.12 J 0.22 0.16 0.16 0.33 0.33
Phenanthrene 190,000 10,000 0.45 0.55 0.67 0.65 0.75 0.65 0.92 0.99 0.99
Pyrene 84,000 2,200 0.8 0.97 0.84 1.1 0.95 1.9 1.2 1.1 1.9
PCBs (mg/kg)
PCB-1254 40 260 0.57 0.57 0.091 0.68 0.24 0.085 0.021 1.3 1.3
PCB-1260 40 590 0.097 0.11 0.068 0.26 0.12 0.099 0.033 0.22 0.26
MSC: Medium-Specific Concentration.
mg/kg: millogram per kilogram.
Shaded: Exceeds Direct Contact MSC.
Bolded: Exceeds Soil-to-Groundwater MSC.
(1): PADEP Direct Contact, Used Aquifer, non-residential.
(2): PADEP Soil-to-Groundwater, Used Aquifer, non-residential.
U: Non-detect.
J: Lab estimate.
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This procedure provides general guidance and information pertaining to proper monitoring well design, 
installation, and development. 

2.0 SCOPE 

This procedure is applicable to the construction of monitoring wells. The methods described herein may 
be modified by project-specific requirements for monitoring well construction. In addition, many regulatory 
agencies have specific regulations pertaining to monitoring well construction and permitting. These 
requirements must be determined during the project planning phases of the investigation, and any 
required permits must be obtained before field work begins. Innovative monitoring well installation 
techniques, which typically are not used, will be discussed only generally in this procedure. 

3.0 GLOSSARY 

Monitorinq Well - A well which is screened, cased, and sealed which is capable of providing a 
groundwater level and groundwater sample representative of the zone being monitored. Some monitoring 
wells may be constructed as open boreholes. 

Piezometer - A pipe or tube inserted into the water bearing zone, typically open to water flow at the bottom 
and to the atmosphere at the top, and used to measure water level elevations. Piezometers may range in 
size from 1/2-inch-diameter plastic tubes to well points or monitoring wells. 

Potentiometric Surface - The surface representative of the level to which water will rise in a well cased to 
the screened aquifer. 

Well Point (Drive Point) - A screened or perforated tube (Typically 1-114 or 2 inches in diameter) with a 
solid, conical, hardened point at one end, which is attached to a riser pipe and driven into the ground with 
a sledge hammer, drop weight, or mechanical vibrator. Well points may be used for groundwater injection 
and recovery, as piezometers (i.e., to measure water levels) or to provide groundwater samples for water 
quality data. 

4.0 RESPONSIBILITIES 

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and an 
experienced and efficient labor force capable of performing all phases of proper monitoring well 
installation and construction. The driller may also be responsible for obtaining, in advance, any required 
permits for monitoring well installation and construction. 

Field Geoloqist - The field geologist supervises and documents well installation and construction 
performed by the driller, and insures that well construction is adequate to provide representative 
groundwater data from the monitored interval. Geotechnical engineers, field technicians, or other suitable 
trained personnel may also serve in this capacity. 

01 961 1/P Tetra Tech NUS, Inc. 



c 

Subject 
GROUNDWATER MONITORING 
WELL INSTALLATION 

Number Page 

Revision Effective Date 

GH-2.8 3of 12 

3 09/03 

5.0 PROCEDURES 

5.1 EquipmentAtems Needed 

Below is a list of items that may be needed when installing a monitoring well or piezometer: 

0 Health and safety equipment (hard hats, safety glasses, etc.) as required by the Site Safety Officer. 

0 Well drilling and installation equipment with associated materials (typically supplied by the driller). 

0 Hydrogeologic equipment (weighted engineer's tape, water level indicator, retractable engineers rule, 
electronic calculator, clipboard, mirror and flashlight - for observing downhole activities, paint and ink 
marker for marking monitoring wells, sample jars, well installation forms, and a field notebook). 

Drive point installation tools (sledge hammer, drop hammer, or mechanical vibrator; tripod, pipe 
wrenches, drive points, riser pipe, and end caps). 

5.2 Well Desiqn 

The objectives and intended use for each monitoring well must be clearly defined before the monitoring 
system is designed. Within the monitoring system, different monitoring wells may serve different 
purposes and, therefore, require different types of construction. During all phases of the well design, 
attention must be given to clearly documenting the basis for design decisions, the details of well 
construction, and the materials used. The objectives for installing the monitoring wells may include: 

0 

0 

0 

Determining groundwater flow directions and velocities. 
Sampling or monitoring for trace contaminants. 
Determining aquifer characteristics (e.g., hydraulic conductivity). 

Siting of monitoring wells shall be performed after a preliminary estimation of the groundwater flow 
direction. In most cases, groundwater flow directions and potential well locations can be determined by an 
experienced hydrogeologist through the review of geologic data and the site terrain. In addition, data from 
production wells or other monitoring wells in the area may be used to determine the groundwater flow 
direction. If these methods cannot be used, piezometers, which are relatively inexpensive to install, may 
have to be installed in a preliminary investigative phase to determine groundwater flow direction. 

5.2.1 Well Depth, Diameter, and Monitored Interval 

The well depth, diameter, and monitored interval must be tailored to the specific monitoring needs of each 
investigation. Specification of these items generally depends on the purpose of the monitoring system 
and the characteristics of the hydrogeologic system being monitored. Wells of different depth, diameter, 
and monitored interval can be employed in the same groundwater monitoring system. For instance, 
varying the monitored interval in several wells, at the same location (cluster wells) can help to determine 
the vertical gradient and the depths at which contaminants are present. Conversely, a fully penetrating 
well is usually not used to quantify or vertically locate a contaminant plume, since groundwater samples 
collected in wells that are screened over the full thickness of the water-bearing zone will be representative 
of average conditions across the entire monitored interval. However, fully penetrating wells can be used 
to establish the existence of contamination in the water-bearing zone. The well diameter desired depends 
upon the hydraulic characteristics of the water-bearing zone, sampling requirements, drilling method and 
cost. 
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In specifying well diameter, sampling requirements must be considered (up to a total of 4 gallons of water 
may be required for a single sample to account for full organic and inorganic analyses, and split samples), 
particularly if the monitored formation is known to be a low-yielding formation. The unit volume of water 
contained within a monitoring well is dependent on the well diameter as follows: 
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Casing Inside 
Diameter (Inch 

Standing Water Length to Obtain 
1 Gallon Water (Feet 

0.68 

If a well recharges quickly after purging, then well diameter may not be an important factor regarding 
sample volume requirements. 

01961 1/P Tetra Tech NUS, Inc. 



Number I GH-2.8 
Subject 

GROUNDWATER MONITORING 
Revision WELL INSTALLATION Effective Date 

3 

The selection of well screen and riser materials depends on the method of drilling, the type of subsurface 
materials the well penetrates, the type of contamination expected, and natural water quality and depth. 
Cost and the level of accuracy required are also important. The materials generally available are Teflon, 
stainless steel, PVC galvanized steel, and carbon steel. Each has advantages and limitations (see 
Attachment A of this guideline for an extensive presentation on this topic). The two most commonly used 
materials are PVC and stainless steel. Properties of these two materials are compared in Attachment B. 
Stainless steel is a good choice where trace metals or organic sampling is required; however, costs are 
high. Teflon materials are extremely expensive, but are relatively inert and provide the least opportunity 
for water contamination due to well materials. PVC has many advantages, including low cost, excellent 
availability, light weight, ease of manipulation, and widespread acceptance. The crushing strength of PVC 
may limit the depth of installation, but the use of Schedule 80 materials may overcome some of the 
problems associated with depth. However, the smaller inside diameter of Schedule 80 pipe may be an 
important factor when considering the size of bailers or pumps required for sampling or testing. Due to 
this problem, the minimum well pipe size recommended for Schedule 80 wells is 4-inch I.D. 

09/03 

Screens and risers may have to be decontaminated before use because oil-based preservatives and oil 
used during thread cutting and screen manufacturing may contaminate samples. Metal pipe may corrode 
and release metal ions or chemically react with organic constituents, but this is considered a minor issue. 
Galvanized steel is not recommended where samples may be collected for metals analyses, as zinc and 
cadmium levels in groundwater samples may become elevated from leaching of the zinc coating. 

Threaded, flush-joint casing is most often preferred for monitoring well applications. PVC, Teflon, and 
steel can all be obtained with threaded joints. Welded-joint steel casing is also acceptable. Glued PVC 
may release organic contaminants into the well, and therefore, should not be used if the well is to be 
sampled for organic constituents. 

When the water-bearing zone is in consolidated bedrock, such as limestone or fractured granite, a well 
screen is often not necessary (the well is simply an open hole in bedrock). Unconsolidated materials, 
such as sands, clay, and silts require a screen. A screen slot size of 0.01 0 or 0.020 inch is generally used 
when a screen is necessary, and the annular borehole space around the screened interval is artificially 
packed with an appropriately sized sand, selected based on formation grain size. The slot size controls 
the quantity of water entering the well and prevents entry of natural materials or sand pack. The screen 
shall pass no more than 10 percent of the pack material, or in-situ aquifer material. The site geologist 
shall specify the combination of screen slot size and sand pack which will be compatible with the water- 
bearing zone, to maximize groundwater inflow and minimize head losses and movement of fines into the 
wells. For example, as a standard procedure, a Morie No. 1 or No. 10 to No. 20 U.S. Standard Sieve size 
filter pack is typically appropriate for a 0.020-inch slot screen; however, a No. 20 to No. 40 U.S. Standard 
Sieve size filter pack is typically appropriate for a 0.01 0-inch slot screen. 
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Materials placed in the annular space between the borehole and riser pipe and screen include a sand 
pack when necessary, a bentonite seal, and cement-bentonite grout. The sand pack is usually a medium- 
to coarse-grained poorly graded, silica sand and should relate to the grain size of the aquifer sediments. 
The quantity of sand placed in the annular space is dependent upon the length of the screened interval, 
but should always extend at least 1 foot above the top of the screen. At least 1 to 3 feet of bentonite 
pellets or equivalent shall be placed above the sand pack. Cement-bentonite grout (or equivalent) is then 
placed to extent from the top of the bentonite pellets to the ground surface. 

On occasion, and with the concurrence of the involved regulatory agencies, monitoring wells may be 
packed naturally (i.e., no artificial sand pack installed). In this case, the natural formation material is 
allowed to collapse around the well screen after the well is installed. This method has been used where 
the formation material itself is a relatively uniform grain size, or when artificial sand packing is not possible 
due to borehole collapse. 

09/03 

Bentonite expands by absorbing water and provides a seal between the screened interval and the 
overlying portion of the annular space and formation. Cement-bentonite grout is placed on top of the 
bentonite pellets, extending to the surface. The grout effectively seals the remaining borehole annulus 
and eliminates the possibility for surface infiltration reaching the screened interval. Grouting also replaces 
material removed during drilling and prevents hole collapse and subsidence around the well. A tremie 
pipe should be used to introduce grout from the bottom upward, to prevent bridging, and to provide a 
better seal. In shallow boreholes that don't collapse, it may be more practical to pour the grout from the 
surface without a tremie pipe. 

Grout is a general term which has several different connotations. For all practical purposes within the 
monitoring well installation industry, grout refers to the solidified material which is installed and occupies 
the annular space above the bentonite pellet seal. Grout, most of the time, is made up of one or two 
assemblages of material, (e.g., cement and/or bentonite). A cement-bentonite grout, which is the most 
common type of grout used in monitoring well completions, normally is a mixture of cement, bentonite, 
and water at a ratio of one 90-pound bag of Portland Type I cement, plus 3 to 5 pounds of granular or 
flake-type bentonite, and 6-7 gallons of water. A neat cement consists of one ninety-pound bag of 
Portland Type I cement and 6-7 gallons of water. A bentonite slurry (bentonite and water mixed to a thick 
but pumpable mixture) is sometimes used instead of grout for deep well installations where placement of 
bentonite pellets is difficult. Bentonite chips are also occasionally used for annular backfill in place of 
grout. 

In certain cases, the borehole may be drilled to a depth greater than the anticipated well installation depth. 
For these cases, the well shall be backfilled to the desired depth with bentonite pelletdchips or sand. A 
short (1- to 2-foot) section of capped riser pipe sump is sometimes installed immediately below the 
screen, as a silt reservoir, when significant post-development silting is anticipated. This will ensure that 
the entire screen surface remains unobstructed. 

5.2.4 Protective Casing 

When the well is completed and grouted to the surface, a protective steel casing is typically placed over 
the top of the well. This casing generally has a hinged cap and can be locked to prevent vandalism. The 
protective casing has a larger diameter than the well and is set into the wet cement grout over the well 
upon completion. In addition, one hole is drilled just above the cement collar through the protective casing 
which acts as a weep hole for the flow of water which may enter the annulus during well development, 
purging, or sampling. 
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A protective casing which is level with the ground surface (flush-mounted) is used in roadway or parking 
lot applications where the top of a monitoring well must be below the pavement. The top of the riser pipe 
is placed 4 to 5 inches below the pavement, and a locking protective casing is cemented in place to 
3 inches below the pavement. A large diameter, manhole-type protective collar is set into the wet cement 
around the well with the top set level with or slightly above the pavement. An appropriately-sized id is 
placed over the protective sleeve. The cement should be slightly mounded to direct pooled water away 
from the well head. 
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5.3 Monitorina Well Installation 

Pertinent data regarding monitoring well installation shall be recorded on log sheets as depicted and 
discussed in SOP SA-6.3. Attachments to this referenced SOP illustrate terms and physical construction 
of various types of monitoring wells. 

5.3.1 Monitoring Wells in Unconsolidated Sediments 

After the borehole is drilled to the desired depth, well installation can begin. The procedure for well 
installation will partially be dictated by the stability of the formation in which the well is being placed. If the 
borehole collapses immediately after the drilling tools are withdrawn, then a temporary casing must be 
installed and well installation will proceed through the center of the temporary casing, and continue as the 
temporary casing is withdrawn from the borehole. In the case of hollow-stem auger drilling, the augers will 
act to stabilize the borehole during well instatlation. 

Before the screen and riser pipe are lowered into the borehole, all pipe and screen sections should be 
measured with an engineer's rule to ensure proper placement. When measuring sections, the threads on 
one end of the pipe or screen must be excluded while measuring, since the pipe and screen sections are 
screwed flush together. 

After the screen and riser pipe are lowered through the temporary casing, the sand pack can be installed. 
A weighted tape measure must be used during the installation procedure to carefully monitor installation 
progress. The sand is slowly poured into the annulus between the riser pipe and temporary casing, as the 
casing is withdrawn. Sand should always be kept within the temporary casing during withdrawal in order 
to ensure an adequate sand pack. However, if too much sand is within the temporary casing (greater than 
1 foot above the bottom of the casing) bridging between the temporary casing and riser pipe may occur. 
Centralizers may be used at the geologist's discretion, one above and one below the screen, to assure 
enough annular space for sand pack placement. 

After the sand pack is installed to the desired depth (at least 1 foot above the top of the screen), then the 
bentonite pellet seal (or equivalent), can be installed in the same manner as the sand pack. At least 
1 to 3 feet of bentonite pellets should be installed above the sand pack. Pellets should be added slowly 
and their fall monitored closely to ensure that bridging does not occur. 

The cement-bentonite grout is then mixed and tremied into the annulus as the temporary casing or augers 
are withdrawn. Finally, the protective casing can be installed as detailed in Section 5.2.4. 

5.3.2 Confining Layer Monitoring Wells 

When drilling and installing a well in a confined aquifer, proper well installation techniques must be applied 
to avoid cross contamination between aquifers. Under most conditions, this can be accomplished by 
installing double-cased wells. This is accomplished by drilling a large-diameter boring through the upper 
aquifer, 1 to 5 feet into the underlying confining layer, and setting and pressure grouting or tremie grouting 
a large-diameter casing into the confining layer. The grout material must fill the space between the native 
material and the outer casing. A smaller diameter boring is then continued through the confining layer for 
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installation of the monitoring well as detailed for overburden monitoring wells. Sufficient time (determined 
by the field geologist), must be allowed for setting of the grout prior to drilling through the confined layer. 
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5.3.3 Bedrock Monitoring Wells 

When installing bedrock monitoring wells, a large diameter boring is drilled through the overburden and 
approximately 5 -10 feet into bedrock. A casing (typically steel) is installed and either pressure grouted or 
tremie grouted in place. After the grout has cured, a smaller diameter boring is continued into bedrock to 
the desired depth. If the boring does not collapse, the well can be left open, and a screen is not 
necessary. If the boring collapses, then a screen is required and can be installed as detailed for 
overburden monitoring wells. If a screen is to be used, then the casing which is installed through the 
overburden and into the bedrock does not require grouting and can be removed when the final well 
installation is completed. 

5.3.4 Drive Points 

Drive points can be installed with either a sledge hammer, drop hammer, or a mechanical vibrator. The 
screen section is threaded and tightened onto the riser pipe with pipe wrenches. The drive point is simply 
pounded into the subsurface to the desired depth. If a heavy drop hammer is used, then a tripod and 
pulley setup is required to lift the hammer. Drive points typically cannot be manually driven to depths 
exceeding 10 feet. 

Direct push sampling/monitoring point installation methods, using a direct push rig or drilling rig, are 
described in SOP SA-2.5. 

5.3.5 Innovative Monitoring Well Installation Techniques 

Certain innovative sampling devices have proven advantageous. These devices are essentially screened 
samplers installed in a borehole with only small-diameter tubes extending to the surface. This reduces 
drilling costs, decreases the volume of stagnant water, and provides a sampling system that minimizes 
cross-contamination from sampling equipment. Four manufacturers of these samplers include Timco 
Manufacturing Company, Inc., of Prairie du Sac, Wisconsin, BARCAD Systems, Inc., of Concord, 
Massachusetts, Westbay Instruments Ltd. of Vancouver, British Columbia, Canada and the University of 
Waterloo at Waterloo, Ontario, Canada.. Each manufacturer offers various construction materials. 

5.4 Well Development Methods 

The purpose of well development is to stabilize and increase the permeability of the gravel pack around 
the well screen, and to restore the permeability of the formation which may have been reduced by drilling 
operations. Wells are typically developed until all fine material and drilling water is removed from the well. 
Sequential measurements of pH, conductivity, turbidity, and temperature taken during development may 
yield information (stabilized values) regarding whether sufficient development has been performed. The 
selection of the well development method shall be made by the field geologist and is based on the drilling 
methods, well construction and installation details, and the characteristics of the formation that the well is 
screened in. The primary methods of well development are summarized below. A more detailed 
discussion may be found in Driscoll (1986). 

5.4.1 Overpumping and Backwashing 

Wells may be developed by alternatively drawing the water level down at a high rate (by pumping or 
bailing) and then reversing the flow direction (backwashing) so that water is passing from the well into the 
formation. This back and forth movement of water through the well screen and gravel pack serves to 
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remove fines from the formation immediately adjacent to the well, while preventing bridging (wedging) of 
sand grains. Backwashing can be accomplished by several methods, including pouring water into the well 
and then bailing, starting and stopping a pump intermittently to change water levels, or forcing water into 
the well under pressure through a water-tight fitting ("rawhiding"). Care should be taken when 
backwashing not to apply too much pressure, which could damage or destroy the well screen. 

5.4.2 Surging with a Surge Plunger 

A surge plunger (also called a surge block) is approximately the same diameter as the well casing and is 
aggressively moved up and down within the well to agitate the water, causing it to move in and out of the 
screens. This movement of water pulls fine materials into the well, where they may be removed by any of 
several methods, and prevents bridging of sand particles in the gravel pack. There are two basic types of 
surge plungers; solid and valved surge plungers. In formations with low yields, a valved surge plunger 
may be preferred, as solid plungers tend to force water out of the well at a greater rate than it will flow 
back in. Valved plungers are designed to produce a greater inflow than outflow of water during surging. 

5.4.3 Compressed Air 

Compressed air can be used to develop a well by either of two methods: backwashing or surging. 
Backwashing is done by forcing water out through the screens, using increasing air pressure inside a 
sealed well, then releasing the pressurized air to allow the water to flow back into the well. Care should be 
taken when using this method so that the water level does not drop below the top of the screen, thus 
introducing air into the formation and reducing well yield. Surging, or the "open well" method, consists of 
alternately releasing large volumes of air suddenly into an open well below the water level to produce a 
strong surge by virtue of the resistance of water head, friction, and inertia. Pumping of the well is 
subsequently done using the air lift method. 

5.4.4 High Velocity Jetting 

In the high velocity jetting method, water is forced at high velocities from a plunger-type device and 
through the well screen to loosen fine particles from the sand pack and surrounding formation. The jetting 
tool is slowly rotated and raised and lowered along the length of the well screen to develop the entire 
screened area. Jetting using a hose lowered into the well may also be effective. The fines washed into 
the screen during this process can then be bailed or pumped from the well. 

6.0 RECORDS 

A critical part of monitoring well installation is recording of all significant details and events in the site 
logbook or field notebook. The geologist must record the exact depths of significant hydrogeological 
features, screen placement, gravel pack placement, and bentonite placement. 

A Monitoring Well Sheet (see Attachments to SOP SA-6.3) shall be completed, ensuring the uniform 
recording of data for each installation and rapid identification of missing information. Well depth, length, 
materials of construction, length and openings of screen, length and type of riser, and depth and type of all 
backfill materials shall be recorded. Additional information shall include location, installation date, 
problems encountered, water levels before and after well installation, cross-reference to the geologic 
boring log, and methods used during the installation and development process. Documentation is very 
important to prevent problems involving questionable sample validity. Somewhat different information will 
need to be recorded, depending on whether the well is completed in overburden (single- or double-cased), 
as a cased well in bedrock, or as an open hole in bedrock. 

The quantities of sand, bentonite, and grout placed in the well are also important. The geologist shall 
calculate the annular space volume and have an idea of the quantity of material needed to fill the annular 
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Any problems with rig operation or down-time shall be recorded and may affect the driller’s final fee. 
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Preliminaw Rankinq of Riqid Materials: 

1 Teflon" 
2 Stainless Steel 31 6 
3. Stainless Steel 304 
4 PVC 1 

5 Lo-Carbon Steel 
6 Galvanized Steel 
7 Carbon Steel 

* Trademark of DuPont 

Preliminaw Rankinq of Semi-Riqid or Elastomeric Materials: 

1 Tef I o no 
2 Polypropylene (PP) 
3. PVC Flexible/PE Linear 
4 Viton" 

* Trademark of DuPont 

Source: Barcelona et al., 1983 

5 PE Conventional 
6 Plexiglas/Lucite (PMM) 
7 Silicone/Neoprene 
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Characteristic 

I I 

Strength I Use in deep wells to prevent I Use when shear and compressive 

Stainless Steel PVC 

I compression and closing of I strength are not critical. 

Weight 
cost 
Corrosivity 

screenhiser. 
Relatively heavier. 
Relatively expensive. Relatively inexpensive. 
Deteriorates more rapidly in corrosive 

Light-weight; floats in water. 

Non-corrosive -- may deteriorate in 

I 
Ease of Use 

presence of ketones, aromatics, alkyl I sulfides. or some chlorinated 
h ydroca’rbons. 
Easy to handle and work with in the Difficult to adjust size or length in the 

Preparation for 
Use 

Interaction with 
Contaminants* 

field. field. 
Should be steam cleaned if organics 
will be subsequently sampled. 

Never use glue fittings -- pipes should 
be threaded or pressure fitted. Should 
be steam cleaned when used for 
monitoring wells. 
May sorb or release organic May sorb organic or inorganic 

substances when oxidized. substances. 
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This Standard Operating Procedure (SOP) describes the process to be used for purging groundwater
monitoring wells prior to sampling, for collecting groundwater samples, and for measuring groundwater
quality parameters.

2.0 SCOPE

This document provides information on proper sampling equipment, onsite water quality testing, safety
measures to ensure the safety of the field technician(s), and techniques for groundwater sampling. All
personnel are encouraged to review the information contained herein to facilitate planning of the field
sampling effort. The techniques described shall be followed whenever applicable, noting that site-specific
conditions or project-specific plans may require modifications to methodology.

3.0 GLOSSARY

Conductivity - Conductivity is a numerical expression of the ability of an aqueous solution to carry an
electric current. This ability depends on the presence of ions and their total concentration, mobility,
valence, and relative concentrations and on temperature. Conductivity is highly dependent on
temperature and should be reported at a particular temperature, Le., 20.2 microSiemens per centimeter
(mS/cm) at 14°C.

Dissolved Oxygen (DO) - DO levels in natural and wastewater depend on the physical, chemical, and
biochemical activities in the water sample.

Groundwater Sample - A quantity of water removed from the ground, usually via a monitoring well that
mayor may not be lined with a well casing.

Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing species as
determined by the electromotive force developed by a noble metal electrode immersed in water, as
referenced against a reference electrode. A reference electrode commonly used in the field is the
silver/silver chloride electrode, which has a voltage offset of about 210 mV from the standard hydrogen
electrode (SHE). To convert field ORP measurements to equivalent SHE values, approximately 210 mV
must be added to the ORP values obtained using the silver/silver chloride electrode. The actual offset
depends on the concentration of the potassium chloride (KCI) in the field reference electrode and the
temperature. Offsets typically range from 199 (saturated KCI) to 205 (3.5 Molar KCI) to 222 mV (1 Molar
KCI) at 25°C and are greater at lower temperatures.

.Q.!::i - The negative logarithm (base 10) of the hydrogen ion activity. The hydrogen ion activity is related to
the hydrogen ion concentration, and, in a relatively weak solution, the two are nearly equal. Thus, for all
practical purposes, pH is a measure of the hydrogen ion concentration.

pH Paper - Indicator paper that turns different colors depending on the pH of the solution to which it is
exposed. Comparison with color standards supplied by the manufacturer will then give an indication·of the
solution's pH.

Representativeness - A qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
and proper sample collection methods are important to ensure that a truly representative sample has been
collected.
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Salinity - The measurement of dissolved salts in a given mass of solution. Note: most field meters
determined salinity automatically from conductivity and temperature. The value will be displayed in either
parts per thousand (ppt) or percent (e.g., 35 ppt equals 3.5 percent). The parts per thousand symbol (%0)
is not the same as the percent symbol (%).

Turbidity - Turbidity in water is caused by suspended matter such as clay, silt, and fine organic and
inorganic matter. Turbidity is an expression of the optical property that causes light to be scattered and
absorbed rather than transmitted in a straight line through the sample.

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - The Project Manager is responsible for determining the sampling objectives, initial
sampling locations, and field procedures used in the collection of groundwater samples. Additionally, in
consultation with other project personnel (geologist, hydrogeologist, etc.), the Project Manager identifies
sampling locations.

Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical
support necessary to implement the project Health and Safety Plan (HASP). This includes butis not be
limited to performing air quality monitoring during sampling, boring and excavation activities, and ensuring
that workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne
contaminants. The SSO or SSO designee may also be required to advise the FOl on other safety-related
matters regarding sampling, such as mitigative measures to address potential hazards from hazardous
objects or conditions.

Project GeologisUSampler - The project geologisUsampler is responsible for the proper acquisition of
samples in accordance with this SOP or other project-speCific documents. In addition, this individual is
responsible for the completion of all required paperwork (e.g., sample log sheets,field notebook, boring
logs, container labels, custody seals, and chain-of-custody forms) associated with the collection of those
samples.

Project Hydrogeologist - This individual is responsible for selecting and detailing the specific groundwater
sampling techniques, onsite water quality testing (type, frequency, and location), equipment to be used,
and providing detailed input in this regard to the project planning documents. The project hydrogeologist
is also responsible for properly briefing and overseeing the performance of site sampling personnel.

Field Operations leader (FOLl - This individual is primarily responsible for the execution of the planning
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management
of a field sampling team for the proper acqUisition of samples. He or she is responsible for the
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample
collection and handling; the completion and accuracy of all field documentation; and making sure that
custody of all samples obtained is maintained according to proper procedures. When appropriate and as
directed by the FOl, such responsibilities may be performed by other qualified personnel (e.g., field
technicians) where credentials and time permit. The FOl is ultimately responsible for adherence to
Occupational Safety and Health Administration (OSHA) regulations during these operations through self
acquisition or through the management of a field team of samplers.
General personnel qualifications for groundwater sample collection and onsite water quality testing include
the following:

• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

• Capability of performing field work under the expected physical and environmental (Le., weather)
conditions.
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• Familiarity with appropriate procedures for sample documentation, handling, packaging, and shipping.

5.0 HEALTH AND SAFETY

Specific safety and health precautions are identified throughout this SOP. In addition to those
precautions, the following general hazards may be incurred during sampling activities:

• Knee injuries from kneeling on hard surfaces

• Slips. trips, and falls

• Cuts and lacerations

• Traffic hazards associated with sampling in parking areas and roadways and along highways.

Methods of avoiding these hazards are provided below.

Knee injuries - Many monitoring wells are installed as flush mounts. Personnel are required to kneel to
open these wells and to take groundwater level measurements, etc. This could result in knee injuries from
kneeling on stones/foreign objects and general damage due to stress on the joints. To combat this hazard:

• Clear any foreign objects from the work area.

• Wear hard-sided knee pads.

Slips, Trips, and Falls - These hazards exist while traversing varying terrains carrying equipment to
sample wells. To minimize these hazards:

• Pre-survey well locations. Eliminate, barricade, or otherwise mark physical hazards leading to the
locations.

• Carry small loads that do not restrict the field of vision.

• Travel the safest and clearest route (not necessarily the shortest).

Cuts and Lacerations - To prevent cuts and lacerations associated with groundwater sampling, the
following provisions are required:

• Always cut away from yourself and others when cutting tubing or rope. This will prevent injury to
yourself and others if the knife slips..

• Do not place items to be cut in your hand or on your knee.

• Change blades as necessary to maintain a sharp cutting edge. Many accidents result from struggling
with dull cutting attachments.

• Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on
the hand not using the knife.

• Keep cutting surfaces clean and smooth.

• Secure items to be cut -- do not hold them against the opposing hand, a leg, or other body part.
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• When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a
fall, you will be less likely to get cut by broken glass.

• DO NOT throw broken glass or glass ampoules into garbage bags. Place broken glass and glass
ampoules in hard-sided containers such as a cardboard box or directly into a dumpster. DO NOT
reach into garbage bags to retrieve any item accidentally thrown away. Empty the contents onto a flat
surface to avoid punctures and lacerations from reaching where you cannot see.

Vehicular and Foot Traffic Hazards - When sampling along the roadway or near traffic patterns, follow
the following precautions:

• Motorists may be distracted by onsite activities - ASSUME THEY DO NOT SEE YOU OR MEMBERS
OF YOUR FIELD CREW.

• DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site
personnel to move into the flow of traffic to avoid your activities or equipment or that will create a blind
spot.

• Provide a required free space of travel. Maintain at least 6 feet of space between you and moving
traffic. Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near
or within the travel lanes.

• Face Traffic. Whenever feasible, if you must move within the 6 feet of the required free space or into
traffic, attempt to face moving traffic at all times. Always leave yourself an escape route.

• Wear high-visibility vests to increase visual recognition by motorists.

• Do not rely on the vehicle operator's Visibility, judgment, or ability. Make eye contact with the driver.
Carefully and deliberately use hand signals so they will not startle or confuse motorists or be mistaken
for a flagger's direction before moving into traffic.

• Your movements may startle a motorist and cause an accident, so move deliberately. Do not make
sudden movements that might confuse a motorist.

6.0 PROCEDURES

6.1 General

For information derived from a groundwater sample to be useful and accurate, the sample must be
representative of the particular zone being sampled. The physical, chemical, and bacteriological integrity
of the sample must be maintained from the time of sampling to the time of analysis to keep any changes

. in water quality parameters to a minimum.

CAUTION
A closed well may generate and accumulate gases due to biological degradation,

evolution of volatile chemicals from groundwater into the air, or other chemical actions.
These gases may also be artificially generated, such as in the case of air sparging or
extraction wells, which may take several days to depressurize. See Section 6.6.2 for

safety measures to be employed to protect sampling personnel.
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Methods for withdrawing samples from completed wells include the use of pumps, compressed air or
nitrogen, bailers, and various types of samplers. The primary considerations in obtaining a representative
sample of groundwater are to avoid collection of stagnant (standing) water in the well and to avoid
physical or chemical alteration of the water sample due to external influences of the sampling
technique(s). In a non-pumping well, there will belittle or no vertical mixing of water in the well pipe or
casing, and stratification will occur. The well water in the screened section will mix with groundwater due
to normal flow patterns, but the weH water above the screened section will remain isolated and become
stagnant. Concentration gradients resulting from mixing and dispersion processes, layers of variable
geologic permeability, and the presence of separate-phase product (e.g., floating hydrocarbons) may
cause stratification. Excessive pumping or improper sampling methods can dilute or increase
contaminant concentrations in the collected sample compared to what is representative of the integrated
water column as it naturally occurs at that point, resulting in the collection of a non-representative sample.
To safeguard against collecting non-representative samples, the following approach shall be followed prior
to sample acquisition:

CAUTION
Mechanical agitation of well water may cause off-gas generation of volatile contaminants,

creating an inhalation exposure to the sampler(s). Where avoiding an inhalation
exposure is not possible and mechanical agitation is possible, pump into closed-top

containers to control potential air emissions.

1. If possible, position yourself (and the sampling equipment) upwind of the well head.

2. Purge the monitoring well to be sampled prior to obtaining any samples from it. Evacuation of three to
five well volumes is recommended prior to sampling, unless low-flow purging and sampling methods
are utilized as described in Section 6.7 (Consult the site-specific SAP for exact purging parameters).
In a high-yielding groundwater formation and Where there is no stagnant water in the well above the
screened section, extensive evacuation prior to sample withdrawal is not as critical as it is in a low­
yielding well or in wells containing stagnant water.

3. For wells with low yields that are purged dry during sampling, evacuate the well and allow it to recover
to 75 percent of full capacity prior to sample acquisition. If the recovery rate is fairly rapid (generally
300 mL per minute or greater), attempt to continue evacuation until the number of well volumes
specified in the SAP is achieved. If this cannot be accomplished, allow recovery to 75 percent of
capacity and begin sampling.

CAUTION
For moderate to high-yielding monitoring wells, an evacuation rate that does not cause
excessive turbulence in the well should be selected. There is no absolute safeguard
against contaminating the sample with stagnant water; hence, special techniques are
required for purging to minimize the potential for sample contamination (see below).

4. For moderate to high-yielding monitoring wells, use one ofthe following purge techniques:

• Place a submersible pump or the intake line of a surface pump or bailer just below the water
surface when removing the stagnant water.

• While purging and as the water level decreases, lower the pump or intake line as the water level
drops in the well. Three to five volumes of water shall be removed to provide reasonable
assurance that all stagnant water has been evacuated. After this is accomplished, a bailer or
other approved device may be used to collect the sample for analysis.
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• Unless otherwise directed, place the intake line of the sampling pump (or the submersible pump
itself) near the center of the screened section, and pump approximately one casing volume of
water from the well at a low purge rate equal to the well's recovery rate (low-flow sampling).

6.2 Sampling, Monitoring, and Evacuation Equipment

Sample containers shall conform to the guidelines- in SOP SA-6.1.

The following equipment shall be on hand when sampling groundwater wells (reference SOPs SA-6.1 and
SA-7.1):

• Sample packaging and shipping equipment - Coolers for sample shipping and cooling, chemical
preservatives, appropriate sampling containers and filler materials, ice, labels, and chain-of-custody
documents.

• Field tools and instrumentation

- Multi-parameter water quality meter with an in-line sample chamber capable of measuring ORP,
pH, temperature, DO, specific conductance, turbidity, and salinity, or individual meters (as
applicable)

- pH Paper

- Camera and film (if appropriate)

- Appropriate keys (for locked wells)

- Water level indicator andlor oil-water interface probe if separate-phase product is expected

• Pumps

- Shallow~well pumps: Centrifugal, bladder, suction, or peristaltic pumps with drop lines and air-lift
apparatus (compressor and tubing) where applicable.

- Deep-well pumps: Submersible pump and electrical power-generating unit, or bladder pumps
where applicable.

• Other sampling equipment - Bailers, graduated cylinder, stopwatch, and inert line with tripod-pulley
assembly (if necessary).

• Pails - Plastic, graduated.

• Clean paper or cotton towels for cleaning equipment.

• Buckets with lids for collecting purge water.

• Decontamination solutions - Deionized water, potable water, phosphate-free laboratory-grade
detergent, and analytical-grade solvent (e.g., pesticide-grade isopropanol), as required.

Ideally, sample withdrawal equipment shall be completely inert, economical, easily cleaned, cleaned prior
to use, reusable, able to operate at remote sites in the absence of power sources, and capable of
delivering variable rates for well purging and sample collection.
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To ensure that the proper volume of water has been removed from the well prior to sampling, it is first
necessary to know the volume of standing water in the well pipe (including well screen where applicable).
This volume can be easily calculated by the following method. Calculations shall be entered in the site
logbook or field notebook or on a sample log sheet form or equivalent electronic form(s) (see SOP
SA-6.3):

1. Obtain all available information on well construction (location, casing, screen, etc.).

2. Determine well or inner casing diameter.

3. Measure and record static water level (depth below ground level or top of casing reference point).

4. Determine depth of well by sounding using a clean, decontaminated, weighted tape measure or water
level indicator.

5. Calculate number of linear feet of static water (total depth or length of well pipe minus the depth to
static water level).

6. Calculate one static well volume in gallons V = (0.163 )(T)(r2
)

where: V =
T =
r =
0.163 =

Static volume of well in gallons.
Linear feet of water in the well.
Inside radius of well casing in inches.
Conversion factor (compensates for conversion of casing radius
from inches to feet and cubic feet to gallons and pi.

7. Per evacuation volumes discussed above, determine the minimum amount to be evacuated before
sampling.

Measuring devices may become contaminated when gathering the above information if they are
submerged in contaminated water. Decontamination of the tape or water level indicator must be
conducted between measurements in different wells as follows:

1. Saturate a paper towel or clean cotton towel with deionized water.

2. As the measuring device is extracted, wipe the tape, changing the cleaning surface frequently.

3. After it is extracted, rinse the probe or tape using a spray bottle of deionized water over a bucket or
similar collection container.

Based on the contaminant (oily, etc), it may be necessary to use a soap and water wash and rinse to
remove contaminants. Isopropanol can be used on the probe/tape. However, it is recommended that the
use of solvents on the tape be minimized because they could degrade the protective covering or possibly
remove the scale designations. If isopropanol (or some other solvent) is used, assure that the
manUfacturer/supplier Material Safety Data Sheet (MSDS) is obtained, kept on site at a readily available
location with other MSDSs, and reviewed by personnel prior to the first usage of the solvent. Also, add
the substance to the site-specific Hazardous Chemical Inventory list (see Section 5 of the TtNUS Health
and Safety Guidance Manual [HSGM], Hazard Communication Program and OSHA Standard 29 CFR
1910.1200).
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6.4 Evacuation of Static Water - Purging

6.4.1 General

The amount to be purged from each well will be determined prior to sample collection. This amount will
depend on the intent of the monitoring program and the hydrogeologic conditions. Programs to determine
overall quality of water resources may require long pumping periods to obtain a sample that is
representative of a large volume of the aquifer. The pumped volume may be specified prior to sampling
so that the sample can be a composite of a known volume of the aquifer. Alternately, the well can be
pumped until parameters such as temperature, specific conductance, pH, and turbidity (as applicable)
have stabilized. Onsite measurements of these parameters shall be recorded in the site logbook or field
notebook or on standardized data sheets or an equivalent electronic form(s).

6.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at hazardous waste sites.
Attachment A provides guidance on the proper evacuation device to use for given sampling situations. All
of these techniques involve equipment that is portable and readily available.

Bailers

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of a
length of tubing equipped with a base plate and ball check-valve at the bottom. Bailers are comprised of
stainless steel and plastic. They come in a variety of sizes, but the two most often used are 2 inches and 4
inches in diameter. An inert non-absorbent line such as polyethylene rope is used to lower and then raise
the bailer to retrieve the sample. As the bailer is lowered into the water column, the ball is pushed up
allowing the tube to be filled. When the bailer is pulled upward, the ball seats in the base plate preventing
water from escaping.

Advantages of bailers include the following:

• There are few limitations on size and materials used.

• No external power source is needed.

• Bailers are inexpensive and can be dedicated and hung in a well to reduce the chances of cross­
contamination.

• Bailers are relatively easy to decontaminate.

Limitations on the use of bailers include the following:

• It is time consuming to remove stagnant water using a bailer.

• Splashing the bailer into the water or transfer of sample may cause aeration.

• The use of a bailer does not permit constant in-line monitoring of groundwater parameters.

• Use of bailers is physically demanding, especially in warm temperatures at personal protection
equipment (PPE) levels above Level D.
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Safety concerns using a bailer include the following:

• Muscle stress and strain, especially when using 4-inch bailers and when pulling from excessively deep
wells.

• Entanglement, possible hand/finger injuries, and rope burns during a sudden release of the bailer
back down the well.

• Direct contact with contaminants of concern and sample preservatives when discharging the bailer
contents because there is not a high level of control during a direct pour, and splashing and indirect
contact with contaminants/preservatives could occur.

Control measures for these hazards are provided in Section 6.6.2.

Suction Pumps

. There are many different types of inexpensive suction pumps including centrifugal, diaphragm, and
peristaltic pumps. Centrifugal and diaphragm pumps can be used for well evacuation at a fast pumping
rate and for sampling at a low pumping rate. The peristaltic pump is a low-volume pump that uses rollers
to squeeze flexible tubing to create suction. This tubing can be dedicated to a well to prevent cross­
contamination from well to well. Suction pumps are all portable, inexpensive, and readily available.
However, because they are based on suction, their use is restricted to areas with water levels within 20 to
25 feet of the ground surface. A significant limitation is that the vacuum created by these pumps can
cause loss of dissolved gases and volatile organics. Another limitation of these pumps is that they require
a secondary energy source to drive them. Electrically driven pumps may require portable generators as
energy sources. Air diaphragm pumps require air compressors and/or compressed gas cylinders to drive
them. The advantage of the peristaltic pump is that it will operate from a portable battery source. Safety
measures associated with these pumps are provided below.

Air-Lift and Gas-Lift Samplers

This group of pump samplers uses gas pressure either in the annulus of the well or in a venturi to force
groundwater up a sampling tube. These pumps are also relatively inexpensive. Air- or gas-lift samplers
are more suitable for well development than for sampling because the samples may be aerated as a result
of pump action. Aeration can cause pH changes and subsequent trace metal precipitation or loss of
volatile organics.

Submersible Pumps

Submersible pumps take in water and push the sample up a sample tube to the surface. The power
sources for these samplers may be compressed gas or electricity. Operation principles vary, and
displacement of the sample can be by an inflatable bladder, sliding piston, gas bubble, or impeller. Pumps
are available for 2-inch-diameter wells and larger. These pumps can lift water from considerable depths
(several hundred feet).

Limitations of this class of pumps include the following:

• They may have low delivery rates.

• Many models are expensive.
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• Compressed gas or electric power is needed.

• Sediment in water may cause clogging of the valves or eroding of the impellers with some of these
pumps.

• Decontamination of internal components can be difficult and time consuming.

Compressed Gases

Safety concerns using compressed gases as an energy source in these pumps are numerous. The
nitrogen gas or compressed air is provided in a compressed gas cylinder at a pressure of approximately
2,000 psi. If damaged, these cylinders can become dangerous projectiles. Additionally, a sudden release
of a cylinder's contents can involve considerable force that could cause significant damage to the eyes
and/or skin. Protective measures include the following:

• Always wear safety impact glasses when handling compressed gases.

• Always administer compressed gases through an appropriate pressure-reducing regulator.

• When clearing the cylinder connection port, open the cylinder valve only enough to clear foreign
debris. During this process, always position the cylinder valve so that it faces away from you and
others.

• If the cylinder is designed to accept a valve protection cap, always keep that protection cap in place,
except the cylinder is connected for use. •

• When using the cylinder, lay the cylinder on its side to avoid the potential of it falling and knocking the
valve off (and becoming a missile).

• DO NOT use the compressed nitrogen or air to clean clothing or to spray off the skin. Small cuts in the
protective layer of the skin may permit the gas to enter into the bloodstream, presenting the potential
danger of an embolism.

See the project-specific HASP for additional direction concerning cylinder safe handling procedures
pertaining to the safe handling, transportation, and storage of compressed gas cylinders.

Electrical Shock

Even in situations where portable batteries are used, the potential for electrical shock exists. This
potential risk is increased in groundwater sampling activities because of the presence of groundwater near
the batteries. This potential is also increased in (prohibited) situations where jury-rigging of electrical
connections is performed. Other potential hazards occur when field samplers open the hood of a running
car to access the battery as a power source. To control these hazards:

• If you are unfamiliar with electrical devices, do not experiment, get help, and get the proper equipment
necessary to power your device.

• Use the proper portable power inverters for cigarette lighter connections to minimize the need to
access the battery under the hood of your vehicle..

• Use of electrical generators may pose a number of hazards including noise, those associated with
fueling, and indirect sample influence.
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To minimize or eliminate electrical generator hazards:

• Inspect the generator before use. Ensure that the generator and any extension cords are rated for the
intended operation and have a Ground Fault Circuit Interrupter (GFCI) in line to control potential
electrical shock.

• Fuel the generator before purging and sampling to avoid loss of power during sampling.

• Fuel engines only when they are turned OFF and have cooled sufficiently to prevent a fire hazard.

• Place the generator and any fuel source at least 50 feet from the well to be sampled to avoid indirect
influence to the sample from fuel vapors or emission gases.

Lifting Hazards

This hazard may be experienced when moving containers of purge water, equipment, cylinders, etc. To
control these potential hazards:

• Do not fill purge buckets to more than 80 percent of their capacity.

• Obtain a gas cylinder of sufficient size to complete the designated task but not too large to handle. K­
size cylinders weigh approximately 135 pounds and are difficult to handle.. M-size cylinders weigh
approximately 50 pounds and are easier to handle and move.

• When necessary, get help lifting and moving gas cylinders and other heavy objects. Minimize twisting
and turning while lifting. If it is necessary to move these cylinders or generators over significant
distance, use mechanical means (carts, etc.).

• Use proper lifting techniques as described in Section 4.4 of the HSGM.

6.5 Onsite Water quality Testing

This section describes the procedures and equipment required to measure the following parameters of an
aqueous sample in the field:

• pH

• Specific conductance

• Temperature.. DO

• ORP

• TurbiditY.' Salinity .

This section is applicable for use in an onsite groundwater quality monitoring program to be conducted at
a hazardous or nonhazardous waste site. The procedures and equipment described are applicable to
groundwater samples and are not, in general, subject to solution interferences from color, turbidity, or
colloidal material or other suspended matter.

This section provides general information for measuring the parameters listed above with instruments and
. techniques in common use. Because instruments from different manufacturers may vary, review of the
manufacturer's literature pertaining to the use of a specific instrument is required before use. Most meters
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used to measure field parameters require calibration on a daily basis. Refer to SOP SA-6.3 for an
example equipment calibration log.

6.5.1

6.5.1.1

Measurement of pH

General

Measurement of pH is one of the most important and frequently used tests in water chemistry. Practically
every phase of water supply and wastewater treatment such as acid-base neutralization, water softening,
and corrosion control is pH dependent. Likewise, the pH of leachate can be correlated with other
chemical analyses to determine the probable source of contamination. It is therefore important that
reasonably accurate pH measurements be taken and recorded on the groundwater sample log sheet
(Attachment B) or equivalent electronic form.

Two methods are given for pH measurement: the pH meter and pH indicator paper. Indicator paper is
used when only an approximation of the pH is required or wh.en pH meter readings need to be verified,
and the pH meter is used when a more accurate measurement is needed. The response of a pH meter
can be affected by high levels of colloidal or suspended solids, but the effect is generally of little
significance. Consequently, specific methods to overcome this interference are not described. The
response of pH paper is unaffected by solution interferences from color, turbidity, or colloidal or
suspended materials unless extremely high levels capable of coating or masking the paper are
encountered. In such cases, use of a pH meter is recommended.

6.5.1.2 Principles of Equipment Operation

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or alkalinity of
the solution created by the addition of the water sample reacting with the indicator compound on the
paper. Various types of pH papers are available, including litmus (for general acidity or alkalinity
determination) and specific, or narrower range, pH range paper.

Use of a pH meter relies on the same principle as other ion-specific electrodes. Measurement relies on
establishment of a potential difference across a glass or other type of membrane in response to (in this
instance, hydrogen) ion activity (which is usually similar to concentration) across that membrane. The
membrane is conductive to ionic species and,in combination with a standard or reference electrode, a
potential difference proportional to the ion concentration is generated and measured.

6.5.1.3 Equipment

The following equipment is to be used for obtaining pH measurements:

• A stand-alone portable pH meter or combination meter equipped with an in-line sample chamber (e.g.,
YSI 600 series and Horiba U-22).

• Combination electrode with polymer body to fit the above meter. Alternately, a pH electrode and a
reference electrode can be used if the pH meter is equipped with suitable electrode inputs.

• Buffer solutions, as specified by the manufacturer. If the buffer solutions are considered hazardous
per 29 Code of Federal Regulations (CFR) 1910.1200 (Hazard Communication) or the volumes used
are greater than consumer commodity levels, the SSO shall obtain MSDSs from the manufacturer for
the specific buffer solutions (see Section 4 of the HSGM regarding the Hazard Communication
Program)
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• pH indicator paper to cover the pH range 2 through 12.

• Manufacturer's operation manual. All personnel must be familiar with the equipment operation to
ensure that the integrity of samples is preserved and that the equipment is operated safely.

6.5.1.4

pH Meter

Measurement Techniques for Field Determination of pH

The following procedure shall be used for measuring pH with a pH meter (meter standardization is
according to manufacturer's instructions):

1. Inspect the instrument and batteries prior to initiation of the field effort.

2. Check the integrity of the buffer solutions used for field calibration. Buffer solutions need to be
changed often as a result of degradation upon exposure to the atmosphere.

3. If applicable, make sure all electrolyte solutions within the electrode(s) are at their proper levels and
that no air bubbles are present within the electrode(s).

4. Calibrate the meter and electrode(s) on a daily use basis (or as recommended by manufacturer)
following manufacturer's instructions. Record calibration data on a water quality meter calibration log
sheet (Attachment C) or equivalent electronic form.

5. Immerse the electrode(s) in the sample. Stabilization may take several seconds to minutes. If the pH
continues to drift, the sample temperature may not be stable, a physical reaction (e.g., degassing)
may be taking place in the sample, or the meter or electrode may be malfunctioning. The failure of
the measurements to stabilize must be clearly noted in the logbook or equivalent electronic form.

6. Read and record the pH of the sample. pH shall be recorded to the nearest 0.01 pH standard unit.
Also record the sample temperature (unless otherwise specified in the SAP, record temperatures to
the nearest whole degree Fahrenheit or 0.5 degree Celsius).

7. Rinse the electrode(s) with deionized water.

8. Store the electrode(s) in an accordance with manufacturer's instructions when not in use.

Any visual observation of conditions that may interfere with pH measurement, such as oily materials or
turbidity, shall be noted and avoided as much as possible.

pH Paper

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH paper is
available in several ranges, including Wide-range (indicating approximately pH 1 to 12), mid-range
(approximately pH 0 to 6, 6 to 9, 8 to 14) and narrow-range (many available, with ranges as narrow as
1.5 pH units). The appropriate range of pH paper shall be selected. If the pH is unknown the investigation
shall start with wide-range paper and proceed with successively narrower range paper until the sample pH
is determined. To measure the pH with pH paper:

1. Collect a small portion of sample into a clean container.
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2. Dip the pH paper into this small portion of sample.

3. Compare the color of the paper to the color chart that is provided with the pH paper and read the
corresponding pH from the chart.

4. Record the pH value from the chart on the sampling log sheet.

5. Discard the used pH paper as trash.

6. Discard the small volume of sample that was used for the pH measurement with the other
investigative derived waste.

6.5.2

6.5.2.1

Measurement of Specific Conductance

General

Conductance provides a measure of dissolved ionic species in water and can be used to identify the
direction and extent of migration of contaminants in groundwater or surface water. It can also be used as
a measure of subsurface biodegradation or to indicate alternate sources of groundwater contamination.

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. This
value depends on the total concentration of ionized substances dissolved in the water and the temperature
at which the measurement is made. The mobility of each of the various dissolved ions, their valences,
and their actual and relative concentrations affect conductivity.

It is important to obtain a specific conductance measurement soon after taking a sample because
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect
specific conductance. Most conductivity meters in use today display specific conductance in units of
mS/cm, which is the conductivity normalized to a temperature of 25°C. These are the required units to be
recorded on the groundwater sample log field form or equivalent electronic form.

6.5.2.2 Principles of EqUipment Operation

An aqueous system containing ions will conduct an electric current. In a direct-current field, the positive
ions migrate toward the negative electrode, and the negatively charged ions migrate toward the positive
electrode. Most inorganic acids, bases, and salts such as hydrochloric acid, sodium carbonate, and
sodium chloride, respectively, are relatively good conductors. Conversely, organic compounds such as
sucrose or benzene, which do not dissociate in aqueous solution, conduct a current very poorly if at all.

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be used
for measurement of electrical resistance. The ratio of current applied to voltage across the cell may also
be used as a measure of conductance. The core element of the apparatus is the conductivity cell
containing the solution of interest. Depending on the ionic strength of the aqueous solution to be tested, a
potential difference is developed across the cell, which can be converted directly or indirectly (depending
on instrument type) to a measurement of specific conductance.
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6.5.2.3 Equipment

The following equipment is needed for taking specific conductance measurements:

• Stand-alone portable conductivity meter or combination meter equipped with an in-line sample
chamber (e.g., YSI600 series and Horiba U-22).

• Calibration solution, as specified by the manufacturer.

• Manufacturer's operation manual.

A variety of conductivity meters.are available that may also be used to monitor salinity and temperature.
Probe types and cable lengths vary, so equipment must be obtained to meet the specific requirements of
the sampling program.

6.5.2.4 Measurement Techniques for Specific Conductance

.The steps involved in taking specific conductance measurements are as follows (calibration shall be
conducted according to manufacturer's instructions):

1. Check batteries and calibrate instrument before going into the field.

2. Calibrate on a daily use basis (or as recommended by manufacturer), according to the manufacturer's
instructions and record all pertinent information on a water quality meter calibration log sheet or
equivalent electronic form. Potassium chloride solutions with a specific conductance closest to the
values expected in the field shall be used for calibration.

3. Rinse the cell with one or more portions of the sample to be tested or with deionized water and shake
excess water from the cell.

4. Immerse the electrode in the sample and measure the conductivity.

5. Read and record the results in a field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the electrode with deionized water.

If the specifiC conductance measurements become erratic, recalibrate the instrument and see the
manufacturer's instructions for troubleshooting assistance.

6.5.3

6.5.3.1

Measurement of Temperature

General

In combination with other parameters, temperature can be a useful indicator of the likelihood of biological
action in a water sample. It can also be used to trace the flow direction of contaminated groundwater.
Temperature measurements shall be taken in situ, or as quickly as possible in the field because collected
water samples may rapidly equilibrate with the temperature of their surroundings.
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6.5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury-filled, dial-type thermometers or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22). In
addition, various meters such as specific conductance or DO meters that have temperature measurement
capabilities may also be used. Using such instrumentation along with suitable probes and cables, in-situ
measurements of temperature at great depths can be performed.

6.5.3.3 Measurement Techniques for Water Temperature

If a thermometer is used to determine the temperature for a water sample, use the following procedure:

1. Immerse the thermometer in the sample until temperature equilibrium is obtained (1 to 3 minutes). To
avoid the possibility of cross-contamination, the thermometer shall not be inserted into samples that
will undergo subsequent chemical analysis.

2. Record values in a field logbook or on a sample log sheet or equivalent electronic form.

If a temperature meter or probe is used:

1. Calibrate the instrument according to manufacturer's recommendations prior to use.

2. Immerse the meter/probe in the sample until temperature equilibrium is obtained (1 to 3 minutes). To
avoid the possibility of cross-contamination, the meter/probe shall not be inserted into samples that
will undergo subsequent chemical analysis.

3. Record values in a field logbook or on a sample log sheet or equivalent electronic form.

6.5.4

6.5.4.1

Measurement of Dissolved Oxygen

General

DO levels in natural water and wastewater depend on the physical, chemical and biochemical activities in
the water body. In addition, the growth of many aquatic organisms and the rate of corrosivity are
dependent on DO concentrations. Thus, analysis for DO is a key test in water pollution and waste
treatment process control. If at all possible, DO measurements shall be taken in situ because
concentrations may show a large change in a short time if the sample is not adequately preserved.

The monitoring method discussed herein is limited to the use of DO meters. Chemical methods of
analysis (Le., Winkler methods) are available but require more equipment and greater sample
manipulation. Furthermore, DO meters using a membrane electrode are suitable for highly polluted
waters because the probe is completely submersible and is not susceptible to interference caused by
color, turbidity, or colloidal material or suspended matter.

6.5.4.2 Principles of Equipment Operation

DO probes are normally electrochemical cells that have two solid metal electrodes of different nobility
immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable membrane. The metal of
highest nobility (the cathode) is positioned at the membrane. When a suitable potential exists between
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the two metals, reduction of oxygen to hydroxide ion (OH-) occurs at the cathode surface. An electrical
current is developed that is directly proportional to the rate of arrival of oxygen molecules at the cathode.
This rate is proportional to the oxygen concentration in the water being measured.

Because the current produced in the probe is directly proportional to the rate of arrival of oxygen at the
cathode, it is important that a fresh supply of sample always be in contact with the membrane. Otherwise,
the oxygen in the aqueous layer along the membrane is quickly depleted and false low readings are
obtained. It is therefore necessary to stir the sample (or the probe) constantly to maintain fresh solution
near the membrane interface. Stirring, however, shall not be so vigorous that additional oxygen is
introduced through the air-water interface at the sample surface. To avoid this possibility, some probes
are equipped with stirrers to agitate the solution near the probe, leaving the surface of the solution
undisturbed.

DO probes are relatively unaffected by interferences. Interferences that can occur are reactions with
oxidizing gases such as chlorine or with gases such as hydrogen sulfide that are not easily depolarized
from the indicating electrode. If a gaseous interference is suspected, it shall be noted in the field logbook
and checked if possible. Temperature variations can also cause interference because probes exhibit
temperature sensitivity. Automatic temperature compensation is normally provided by the manufacturer.
This compensation can counteract some of the temperature effects but not all of them.

6.5.4.3 Equipment

The following equipment is needed to measure DO concentrations:

.• A stand-alone portable DO meter or combination meter equipped with an in-line sample chamber
(e.g., YSI 600 series and Horiba U-22).

• Sufficient cable to allow the probe to contact the sample.

• Manufacturer's operation manual.

6.5.4.4 Measurement Techniques for Dissolved Oxygen Determination

DO probes differ as to instructions for use. Follow the manufacturer's instructions to obtain an accurate
reading. The following general steps shall be used to measure DO concentrations:

1. Check the DO meter batteries before going to the field.

2. Condition the probe in a water sample for as long a period as practical before use in the field. Long
periods of dry storage followed by short periods of use in the field may result in inaccurate readings.

3. Calibrate the instrument in the field according to manufacturer's recommendations or in a freshly air­
saturated water sample of known temperature.

4. Record all pertinent information on a water quality meter calibration log sheet or equivalent electronic
form.

5. Rinse the probe with deionized water.

6. Immerse the probe in the sample. Be sure to provide for sufficient flow past the membrane by stirring
the sample. Probes without stirrers placed in wells may be moved up and down to achieve the
required mixing.
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7. Record the DO content and temperature of the sample in a field logbook or on a sample log sheet or
equivalent electronic form.

8. Rinse the probe with deionized water.

9. Recalibrate the probe when the membrane is replaced, or as needed. Follow the manufacturer's
instructions.

Note that in-situ placement of the probe is preferable because sample handling is not involved. This
however may not always be practical.

Special care shall be taken during sample collection to avoid turbulence that can lead to increased oxygen
solubilization and positive test interferences.

6.5.5

6.5.5.1

Measurement of Oxidation-Reduction Potential

General

ORP provides a measure of the tendency of organic or inorganic chemicals to exist in an oxidized state.
The ORP parameter therefore provides evidence of the likelihood of anaerobic degradation of
biodegradable organics or the ratio of activities of reduced to oxidized species in the sample.

6.5.5.2 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed at
that electrode depending on the ions present in the solution. If a reference electrode is placed in the same
solution, an ORP electrode pair is established. This electrode pair allows the potential difference between
the two electrodes to be measured and is dependent on the concentration of the ions in solution. By this
measurement, the ability to oxidize or reduce species in solution may be determined. Supplemental
measurements, such as DO, may be correlated with ORP to provide knowledge of the quality of the
solution, water, or wastewater.

6.5.5.3 Equipment

The following equipment is needed for measuring the ORP of a solution:

• A combination meter with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).

• Reference solution as specified by the manufacturer.

• Manufacturer's operation manual.

6.5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring ORP:

1. Check the equipment using the manufacturer's recommended reference solution and check its
batteries before going to the field.
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2. Thoroughly rinse the electrode with deionized water.

3. If the probe does not respond properly to the recommended reference solution, verify the sensitivity of
the electrodes by noting the change in millivolts when the pH of a test solution is altered. The ORP
will increase when the pH of a test solution decreases, and the ORP will decrease when the test
solution pH is increased. Place the sample in a clean container and agitate the sample. Insert the
electrodes and note that the ORP drops sharply when the caustic is added (Le., pH increases) thus
indicating that the electrodes are sensitive and operating properly. If the ORP increases sharply when
the caustic is added, the polarity is reversed and must be corrected in accordance with the
manufacturer's instructions or the probe should be replaced.

4. Record all pertinent information on a water quality meter calibration log sheet or equivalent electronic
form.

6.5.6

6.5.6.1

Measurement of Salinity

General

Salinity is a unitless property of industrial and natural waters. It is the measurement of dissolved salts in a
given mass of solution. Most field meters determine salinity automatically from conductivity and
temperature. The displayed value will be displayed in either parts per thousand (ppt) or percent (e.g., 35
ppt equals 3.5 percent).

6.5.6.2 Principles of Equipment Operation

Salinity is determined automatically from the meter's conductivity and temperature readings according to
algorithms (such as are found in Standard Methods for the Examination of Water and Wastewater).
Depending on the meter, the results are displayed in either ppt or percent. The salinity measurements are
carried out in reference to the conductivity of standard seawater (corrected to salinity = 35 ppt).

6.5.6.3 Equipment

The following equipment is needed for salinity measurements:

• A multi-parameter water quality meter capable of measuring conductivity and temperature and
converting them to salinity (e.g., Horiba U-22 or YSI 600 series).

• Calibration solution as specified by the "manufacturer.

• Manufacturer's operation manual.

6.5.6.4 Measurement Techniques for Salinity

The steps involved in taking salinity measurements are as follows (standardization shall be conducted
according to manufacturer's instructions):

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired.

2. Check batteries and calibrate the meter before going into the field.
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3. Calibrate on a daily use basis, according to the manufacturer's instructions and record all pertinent
information on a water quality meter calibration log sheet or equivalent electronic form.

4. Rinse the cell with the sample to be tested. This is typically accomplished as the probe is placed in
line during the collection of the purge water up to the time of sample acquisition.

5. Immerse the multi-probe in the sample and measure the salinity. Read and record the results in a
field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the probes with deionized water.

6.5.7

6.5.7.1

Measurement of Turbidity

General

TurbiditY is an expression of the optical property that causes light to be scattered and absorbed rather
than transmitted in a straight line through the sample. Turbidity in water is caused by suspended matter
such as clay, silt, or other finely divided organic and inorganic matter and microscopic organisms including
plankton.

It is important to obtain a turbidity reading immediately after taking a sample because irreversible changes
in turbidity may occur if the sample is stored too long.

6.5.7.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method, which is based on a comparison of the intensity of
light scattered by the sample under defined conditions with the intensity of light scattered by a standard
reference suspension under the same conditions. The higher the scattered light intensity, the higher the
turbidity.

Formazin polymer is used as the reference turbidity standard suspension because of its ease of
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid
natural water. The turbidity of a specified concentration of formazin suspension is defined as 40
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when
measured on the candle turbidimeter. Therefore, nephelometric turbidity units (NTUs) based on the
formazin preparation will approximate units derived from the candle turbidimeter but will not be identical to
them.

6.5.7.3 Equipment

The following equipment is needed for turbidity measurements:

• A turbidity meter (e.g., LaMotte 2020) that calibrates easily using test cells with standards otO.O, 1.0,
and 10 NTUs, or a combination meter equipped with an in-line sample chamber (e.g., YSI 600 series
and Horiba U-22).

• Calibration solution and sample tubes, as specified by the manufacturer.

• Manufacturer's operation manual.
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6.5.7.4 Measurement Techniques for Turbidity

The steps involved in taking turbidity measurements utilizing an electrode (e) or light meter (I) are listed
below (standardization shall be done according to manufacturer's instructions):

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired.

2. Check batteries and calibrate the instrument before going into the field.

3. Calibrate on a daily basis according to the manufacturer's instructions, and record all pertinent
information on a turbidity meter calibration Jog sheet (Attachment C) or equivalent electronic form.

4. When using the YSI and/or Horiba U-22, rinse the electrode with one or more portions of the sample
to be tested or with deionized water.

5. When using the Lamotte 2020, fill the light meter's glass test cell with approximately 5 mL of sample,
screw on the cap, wipe off glass to remove all residue that could intercept the instrument's light beam,
place the test cell in the light meter, and close the lid.

6. Immerse the electrode in the sample and measure the turbidity.

7. The reading must be taken immediately because suspended solids will settle over time resulting in a
lower, inaccurate turbidity reading. .

8. Read and record the results in a field logbook or on a sample log sheet or equivalent electronic form.
Include a physical description of the sample, including color, qualitative estimate of turbidity, etc.

9. Rinse the electrode or test cell with deionized water.

6.6 Sampling

6.6.1 Sampling Plan

The sampling approach consisting of the following shall be developed as part of the project planning
documents approved prior to beginning work in the field:

• Background and objectives of sampling.

• Brief description of area and waste characterization.

• Identification of sampling locations, with map or sketch, and applicable well construction data (well
size, depth, screened interval, reference elevation).

• Intended number, sequence, volumes, and types of samples. If the relative degree of contamination
between wells is insignificant, a sampling sequence that facilitates sampling logistics may be followed.
Where some wells are known or strongly suspected of being highly contaminated, these shall be
sampled last to reduce the risk of cross-contamination between wells. In situations where the well is
not well-characterized and the nature or extent of airborne contamination is unknown, it is
recommended that head space analysis using a photoionization detector (PID) or flame ionization
detector (FID) is performed to rate the wells, sampling from least contaminated to most contaminated.
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Refer to the project-specific HASP for appropriate information and direction on air monitoring
requirements.

• Sample preservation requirements.

• Work schedule.

• List of team members.

• List ofobservers and contacts.

• Other information, such as the necessity for a warrant or permission of entry, requirements for split
samples, access problems, location of keys, etc.

• The FOL shall ensure that the sampling method(s) to be employed is accurately represented in the
HASP, indicating the types of sampling to be employed and the hazards. If the methods are not
accurately represented, the FOL should rectify this with the HASP author.

• The FOL shall ensure that sampling teams understand the sampling approach that they are to follow.
Where sampling teams are made up of personnel from multiple locations, personal sampling
experiences may vary. Therefore the FOL shall review project-specific requirements, SOPs, and
protocol to be followed. The FOL will conduct periodic surveys to ensure that these methods are
being completed per his/her direction.

6.6.2 Sampling Methods as Related to Low-Flow Sampling

The collection of a groundwater sample consists of the following steps:

1. Ensure the safety of the sample location. Take a few minutes to evaluate the area for physical
hazards (trip hazards, uneven ground, overhanging branches, etc.) and natural hazards (snakes,
bees, spiders, etc.) that may exist in the area or that may have constructed nests in the well head.
Snakes often like to sun themselves on concrete well pads. Follow provisions in the project-specific
HASP and/or HSGM for addressing natural hazards.

2. As indicated earlier, some monitoring wells have the potential to contain pressurized headspace (e.g.,
through the generation of gases form contaminated groundwater, due to biological processes,
degradation of contaminants, or simply based on location such as near a landfill or in areas that
intersect lithological abnormalities) or through intentional artificial means such as those associated
with air sparging systems. Injection or extraction wells may be artificially pressurized and may remain
so for several days after the system has been turned off. This presents a hazard to people opening
these wells. The Field Sampling Technician shall employ the following practices to minimize these
hazards:

• Wear safety glasses to protect the eyes. If site-specific observations and conditions indicate that
the wells may be pressurized, wear a full-face shield over the safety impact eye protection.

• DO NOT place your face or any other part of your body over the well when opening because this
may place you in a strike zone.

• Open the well cover at arms length, then step away and allow the well to off gas and stabilize.

Follow directions provided in the project-specific HASP, Work Plan and/or Sampling Plan pertaining to
the use of volatile chemical detection equipment (PIO or FlO) within the breathing zone of the sampler
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during sampling to determine the need to retreat from the work area and/or for the use of respiratory
protection (as specified in the HASP).

3. When proper respiratory protection has been donned, sound the well for total depth and water level
(using clean equipment) and record these data on a groundwater sampling log sheet or equivalent
electronic form; then calculate the fluid volume in the well pipe (as previously described in this SOP).
It is imperative that downhole equipment be adequately decontaminated between wells to prevent
cross-contamination. Just as sampling occurs from the least contaminated to the most contaminated,
it is also recommended that groundwater level measurements be taken in this manner.

4. Calculate volume of well water to be removed as described in Section 6.3.

5. Select the appropriate purging equipment (see Attachment A to this SOP) or as designated within your
Work Plan/Sampling Plan. If an electric submersible pump with packer is chosen, go to Step 10.

6. Lower the purging equipment or intake into the well to a short distance below the water level or mid­
screen as indicated in project-specific documentation and begin water removal. Remember that
some contaminants are "bottom dwellers," and in these cases, project-specific direction may specify
placing the intake just above (1 to 2 feet) the well bottom. Secure the pump intake at the well and
secure the effluent at the collection container and begin pumping. The pumping rate will be
determined based on the decrease in the water level (see Section 6.7) or as directed in your project­
specific documents or this SOP. Purge water is generally collected in a 5-gallon bucket or similar
open- or closed-top container. To minimize the potential for spills and back injuries, do not fill 5-gallon
buckets beyond approXimately 80 percent of their capacity. Dispose of purge water was as indicated
in the planning document(s). Where necessary, slow the pumping rate or lower the pump intake as
required to maintain submergence.

7. Estimate the approximate rate of discharge frequently and record it on the Low Flow Purge Data
Sheet (see Attachment D). Estimate flow rate by noting the amount of discharge in a bucket or
graduated cylinder per unit time using a watch with a second hand or a stopwatch.

8. Observe the peristaltic pump tubing intake for degassing "bubbles." If bubbles are abundant and the
intake is fully submerged, this pump is not suitable for collecting samples for volatile organics.

9. Purge a minimum of three to five casing volumes before sampling (or as directed by the site-specific
SAP). In low-permeability strata (Le., if the well is pumped to dryness), one volume will suffice. Allow
the well to recover to 75 percent of initial water level before sampling. Do not overfill purge containers
because this increases the potential for spills and lifting injuries.

10. If sampling using a submersible pump, lower the pump intake to mid-screen (or the middle of the
open section in uncased wells) and collect the sample. If sampling with a bailer, lower the bailer to
just below the water surface.

11. For pump and packer assemblies only: Lower the assembly into the well so that the packer is
positioned just above the screen or open section. Inflate the packer. Purge a volume equal to at least
twice the screened interval (or unscreened open section volume below the packer) before sampling.
Packers shall always be tested in a casing section above ground to determine proper inflation
pressures for good sealing.

12. If the recovery time of the well is very slow (e.g., 24 hours or greater), sample collection can be
delayed until the following day. Ifthe well has been purged early in the morning, sufficient water may
be standing in the well by the day's end to permit sample collection. If the well is incapable of
producing a sufficient volume of sample at any time, take the largest quantity available and record this
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occurrence in the site logbook or equivalent electronic form. When this occurs, contact the analytical
laboratory to alert them that a reduced sample volume(s) will be submitted for analysis.

13. Fill sample containers and preserve and label them as described in SOP SA-6.1. Many sample
bottles will contain preservative when they are shipped to the field. In those cases, do not add
preservative.

14. Replace the well cap and lock it as appropriate. Make sure the well is readily identifiable as the
source of the sample.

15. Process sample containers as described in SOP SA-6.1.

16. Decontaminate equipment as described in SOP SA-7.1.

6.7 Low-Flow Purging and Sampling

6.7.1 Scope and Application

Low-flow purging and sampling techniques may be required for groundwater sampling activities. The
purpose of low-flow purging and sampling is to collect groundwater samples that contain "representative"
amounts of mobile organic and inorganic constituents in the vicinity of the selected open well interval, at or
near natural flow conditions. This minimum-stress procedure emphasizes negligible water level drawdown
and low pumping rates to collect samples with minimal alterations in water chemistry. This procedure is
designed primarily to be used in wells with a casing diameter of 1 inch or more and a saturated screen
length, or open interval, of 10 feet or less. Samples obtained are suitable for analyses of common types
of groundwater contaminants (volatile and semivolatile organic compounds, pesticides, polychlorinated
biphenyls [PCBs], metals and other inorganic ions [cyanide, chloride, sulfate, etc.]). This low-flow
procedure is not designed for collection of non-aqueous phase liquid samples from wells containing light
or dense non-aqueous phase liquids (LNAPLs or DNAPLs).

This procedure is flexible for various well construction types and groundwater yields. The goal of the
procedure is to obtain a turbidity level of less than 10 NTUs and to achieve a water level drawdown of less
than 0.3 foot during purging and sampling. If these goals cannot be achieved, sample collection can take
place provided that the remaining criteria in this procedure are met.

6.7.2 Equipment

The following equipment is required (as applicable) for low-flow purging and sampling:

• Adjustable rate submersible pump (e.g., centrifugal or bladder pump constructed of stainless steel or
Teflon).

• Disposable clear plastic bottom-filling bailers to be used to check for and obtain samples of LNAPLs
or DNAPLs.

• Tubing - Teflon, Teflon-lined polyethylene, polyethylene, polyvinyl chloride (PVC), Tygon, or stainless
steel tubing can be used to collect samples for analysis, depending on the analyses to be performed
and regulatory requirements.

• Water level measuring device with 0.01-foot accuracy (electronic devices are preferred for tracking
water level drawdown during all pumping operations).
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• Interface probe.

• Flow measurement supplies.

• Power source (generator, nitrogen tank, etc.). If a gasoline generator is used, it must be located
downwind and at a safe distance from the well so that the exhaust fumes do not contaminate the
samples.

• Indicator parameter monitoring instruments - pH, turbidity, specific conductance, and temperature.
Use of a flow-through cell is recommended. Optional indicators - ORP, salinity, and DO. A f1ow­
through cell (also referred to as an in-line sample chamber) is required.

• Standards to perform field calibration of instruments.

• Decontamination supplies.

• Logbook(s) and other forms (see Attachments B through D) or equivalent electronic form(s).

• Sample bottles.

• Sample preservation supplies (as required by the analytical methods).

• Sample tags and/or labels.

• Well construction data, location map, field data from last sampling event (if available).

• Field Sampling Plan.

• PID or FlO instrument for measuring volatile organic compounds (VOCs) per the HASP.

6.7.3 Purging and Sampling Procedure

1. Open the monitoring well as stated earlier and step away. Prepare sampling equipment while allowing
3 to 5 minutes to allow the water level to reach equilibrium. In situations where VOCs are the primary
contaminants of concern, air monitoring of the samplers' breathing zone areas may be required by the
HASP (typically with a PID or FlO).

2 Measure the water level immediately prior to placing the pump in the well and record the water level
on the Low-Flow Purge Data Form or equivalent electronic form immediately prior to placing the pump
or tubing into the well.

3. Lower the measuring device further into the well to collect the total depth measurement. Again wait 3
to 5 minutes to allow tlie well to equilibrate to the initial water level prior to placing the pump or pump
intake in the well.

4. Record the total well depth on the Low-Flow Purge Data Form or equivalent electronic form
immediately prior to placing the pump or tubing into the well

5. Lower the pump or tubing slowly into the well so that the pump intake is located at the center of the
saturated screen length of the well. If possible, keep the pump intake at least 2 feet above the bottom
of the well to minimize mobilization of sediment that may be present in the bottom of the well.
Collection of turbidity-free water samples may be difficult if there is 3 feet or less of standing water in
the well.
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6. Start with the initial pump rate set at approximately 0.1 liter per minute. Use a graduated cylinder and
stopwatch to measure the pumping rate. Adjust the pumping rates as necessary to prevent drawdown
from exceeding 0.3 foot during purging. If no drawdown is noted, the pump rate may be increased (to
a maximum of 0.4 liter per minute) to expedite the purging and sampling event. The pump rate will be
reduced if turbidity is greater than 10 NTUs after all other field parameters have stabilized. If
groundwater is drawn down below the top of the well screen, purging shall cease or the well shall be
pumped to dryness and then allowed to recover before purging continues. Well recovery to 75
percent is necessary prior to sampling. Slow-recovering wells should be identified and purged at the
beginning of the workday to maximize field work efficiency. If possible, samples should be collected
from these wells within the same workday and no later than 24 hours after the end of purging.

7. Measure the water level in the well every 5 to 10 minutes using the water level meter. Record the well
water level on the Low Flow Purge Data Form (Attachment D) or equivalent electronic form.

8. Record on the Low Flow Purge Data Form every 5 to 10 minutes the water quality parameters (pH,
specific conductance, temperature, turbidity, ORP, DO, and salinity or as specified by the approved
site-specific planning document) measured by the water quality meter and turbidity meter. If the cell
needs to be cleaned during purging operations, continue pumping (allow the pump to discharge into a
container) and disconnect the cell. Rinse the cell with distilled/deionized water. After cleaning is
completed, reconnect the flow-through cell and continue purging. Document the cell cleaning on the
Low-Flow Purge Data Form or equivalent electronic form.

9. Estimate the flow rate by noting the amount of discharge in a graduated cylinder per unit time using a
watch with a second hand. Remeasure the flow rate any time the pump rate is adjusted and
periodically during purging. This will determine if a reduction in rate has occurred due to possible
battery depletion.

10. During purging, check for the presence of bubbles in the flow-through cell. The presence of bubbles
is an indication that connections are not tight. If bubbles are observed, check for loose connections
and tighten, repair, or replace them as necessary to achieve a tight connection.

11. Wait until stabilization is achieved, or a minimum of two saturated screen volumes have been
removed and three consecutive readings, taken at 5 to 10 minute intervals, are within the following
limits, then begin sampling:

• pH ±0.2 standard units
• Specific conductance ±1 0%
• Temperature ±10%
• Turbidity less than 10 NTUs
• DO±10%

12. If the above conditions have not been met after the well has been purged for 4 hours, purging will be
considered complete and sampling can begin. Record the final well stabilization parameters from the
Low-Flow Purge Data Form onto the Groundwater Sample Log Form or eqUivalent electronic form.

NOTE: VOC samples are preferably collected first, directly into pre-preserved sample containers. Fill all
sample containers by allowing the pump discharge to flow gently down the inside of the container with
minimal turbulence.

13. If the water column in the pump tubing collapses (water does not completely fill the tubing) before
exiting the tubing, use one of the following procedures to collect VOC samples:
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• Collect samples for non-VOC analyses first, then increase the flow rate incrementally until the
water column completely fills the tubing, collect the sample for VOCs, and record the new flow
rate.

• Reduce the diameter of the existing tubing until the water column fills the tubing either by adding a
connector (Teflon or stainless steel) or clamp, which should reduce the flow rate by constricting
the end of the tubing. Proceed with sample collection.

• Insert a narrow-diameter Teflon tube into the pump's tubing so that the end of the tubing is in the
water column and the other end of the tubing protrudes beyond the pump's tubing, then collect the
sample from the narrow diameter tubing.

• Prepare samples for shipping as per SOP SA-6.1.
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ATTACHMENT A

PURGING EQUIPMENT SELECTION

Diameter Casing Bailer Peristaltic Vacuum Air-lift Diaphragm Submersible Submersible SUbmersible
Pump Pump "Trash" Diaphragm Electric Pump Electric Pump

Pump Pump w/Packer

1.25-lnch Water level X X X X X
<25 feet

Water Level X X
>25 feet

2-lnch Water level X X X X X X
<25 feet

Water Level X X X
>25 feet

4-lnch Water level X X X X X X X X
<25 feet

Water Level X X X X X
>25 feet

6-lnch Water level X X X X
<25 feet

Water Level X X X
>25 feet

8-lnch Water level X X X X
<25 feet

Water Level X X X
>25 feet
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Manufacturer Model Principle of Maximum Construction Lift Delivery Rates 1982 Comments »0»r Z .,
NamelNumber Operation Outside Materials (wlUnes Range or Volumes Price -»m

DiameterlL and Tubing) (ft) (Dollars) ~Z:::O
ength -i°Ol

(Inches) mo»
BarGad Systems, BarGad Sampler Dedicated; gas 1.5116 PE, brass, nylon, 0-150 1 liter for each $220-350 Requires compressed gas; custom sizes and OlZ~

Inc. drive (positive alLminum oxide wlth std. 10-15 feet of materials available; acts as piezometer. :::!(J)"'O
Z-r

displacement) tubing submergence Qrri m
Cole-Parmer Inst Master Flex 7570 Portable; <1.OINA (not submersible) 0-30 670 mUmin $500-600 ACJDC; variable speed control available;
Co. Portable Sampling peristaltic Tygone, silicone with 7015- other models may have different flow rates.

Pump (suction) Vito". 20 pump head
ECO Pump Corp. SAMPlifier Portable; venturi <1.5 or PP, PE, PVC, SS, 0-100 0-500 mUmin $400-700 AC, DC, or gasoline..(lriven motors available;

<2.01NA Tetlon-, Tefze'- depending on must be primed.
11ft ;:0 z

Geltek Corp. Bailer 219-4 Portable; grab 1.66138 Teflone No limit 1,075 mL $120-135 Other sizes available. (1) c:
s. 3

(positive 5' 0-
(1)

displacement) ::l ~

GeoEngineering, GEQ-MONITOR Dedicated; gas 1.5116 PE, PP, PVC, Probably Approxinately $185 Acts as piezometer; requires compressed ....... Ol
Inc. drive (positive Vltone ()"150 1 liter for each gas. 1=-

displacement) 10 teet of ......
submergence :....

Industrial and Aquarius Portable; bladder 1.75/43 SS, Tetlo"', Vito'" 0-250 0-2,800 mUmin $1,50().. Requires compressed gas; other models
Environmental (positive 3,000 available; AC, DC, manual operation
Analysts, Inc. (lEA) displacement) possible.
lEA Syringe Sampler Portable; grab 1.75143 SS, Teflo'" No limit 850 mL $1,100 Requires vacuum and/or pressure from hand

(positive sample volume pump.
displacement)

Instrument Model 2600 Portable; bladder 1.75/50 PC, silicone, 0-150 0-7,500 mUmin $990 Requires compressed gas (40 psi minimum).
Specialties Co. well Sampler (positive Tetlonlt, PP, PE,
(ISCO) displacement) DetriJ'l'l, acetal
Keck Geophysical SP-81 Portable; helical 1.75125 SS, TefIor1e, PP, 0-160 0-4,500 mLlmin $3,500 DC operated.
Instruments, Inc. Submersible rotor (positive EPDM, VltoJ'l'l m "U

Sampling Pump displacement) li w
<C

Leonard Mold and GeoFilter Small Portable; bladder 1.75138 SS, Teflorfl, PC, 0-400 0-3,500 mlJmin $1,400- Requires compressed gas (55 psi minimum); ~
(J)

Die Works, Inc. Diameter Wei (positive Neoprenee 1,500 pneumatic or ACIDC control module. <6
Pump (#0500) displacement) 0° c.v

on Recovery Surface Sampler Portable; grab 1.75/12 acrylic, DetriJ'l'l No limit Approximately $125-160 Other materials and models available; for .J:>.!a. 0__ (1)

Systems, Inc, (positive 250mL measuring thickness of ''floating'' 0 0....... -displacement) contaminants. -- c.vf\)

Q.E.D. Well Wizaf'dCI Dedicated; 1.66J36 PVC 0-230 0-2,000 mUmln $300400 ReqUires compressed gas; piezometric level 0 .J:>.
0

Environmental Monitoring System bladder' (positive indicator; other materials avaUable. co
Systems, Inc. (P.100) displacement)
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Manufacturer Model Principle of Maximum Construction Materials Lift Range Delivery Rates or 1982 Comments 'f::. z ~
Name/Number Operation Outside (w/Lines and Tubing) (ft) Volumes Price ::::j » m

DiameterlL (Dollars) -< z :::0e_ ~Om

(Inches) m 0 »
Randolph Austin Model 500 Portable; peristaltic <0.5INA (Not submersible) 0-30 see comments $1,200- Flow rate dependent on motor and ~ t5 ~
Co. Van-Flow Pump (suction) Rubber, Tygone, or 1,300 tUbing selected; AC operated; other Z ::::j r

Neoprene- models available. G) m m
Robert Bennett Model 180 Portable; piston 1.8122 SS, TeflorYI, Delri.,. PP, 0-500 0-1,800 mUmin $2,600- Requires compressed gas; water level
Co. ' (positive Vito"', acrylic, PE 2,700 indicator and flow meter; custom

displacement) models available.
Slope Indicator Model 514124 Portable; gas drive 1.9/18 PVC, nylon 0-1,100 250 mUflushing $250-350 Requires compressed gas; SS
Co. (SINCO) Pneumatic (positive cycle available; piezometer model available;

Water Sampler displacement) dedicated model available. ::0 Z

Solinst Canada 5W Water Portable; grab 1.9/27 PVC, brass, nylon, 0-330 500 mL $1,300- Requires compressed gas; custom ~,3
Ltd. Sampler (positive Neopre~ 1,800 models available. 6' g

displacement) ::l ~

TIMCO Mfg. Co., Std. Bailer Portable; grab 1.66/Custo PVC, PP No limit 250 mLlft of $20·60 other sizes, materials, models --J m
Inc. (positive m bailer available; optional bottom-emptying 1"

displacement) device available; no solvents used. ~

TIMCO Air or Gas Lift Portable; gas drive 1.66130 PVC, Tygon-, Teflon" 0-150 350 mUflushing $100-200 Requires compressed gas; other -'"
Sampler (positive cycle sizes, materials, models available; no

displacement) solvents used.
Tole Devices Co. Sampling Pump Portable; bladder 1.38/48 55, silicone, Delri.,., 0·125 0-4,000 mUmin $800· Compressed gas required; DC control

(positive Tygon- 1,000 module; custom built.
displacement)

Construction Material Abbreviations: Other Abbreviations:

PE Polyethylene NA Not applicable
PP Polypropylene AC Altemating current
PVC Polyvinyl chloride DC Direct current m "U

55 Stainless steel 1ir ~
PC Polycarbonate g, CD

EPDM Ethylene-propyJene diene (synthetic rubber) CI5

o
NOTE: Other manufacturers market pumping devices which could be used for groundwater sampling, though not expressly designed for this purpose. The list is not meant to be ~!!l. ~

all-inclusive and listing· does not constitute endorsement for use. Information in the table is from sales literature and/or personal communication. No skimmer, 25 CD 0

scavenger-type, or high.capacity pumps are included. :::::! -.
N W
a ~

Source: Barcelona et al., 1983. a
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ATTACHMENT B
GROUNDWATER SAMPLE LOG SHEET

(-..:;) GROUNDWATER SAMPLE LOG SHEET
Tolla Tedl NUS, Inc.

Paae, of

Project Site Name:
Project No.:

( 1 Domestic Well Data
(xl Monitoring Well Data
( 1OtherWeIiType:
( 1QA sample Type:

019611/P

sample 10 No.:
Sample Location: _
Sampled By:
C.O.C.No.:
Type of sample:

[Xl Low Concentration
[ I High Concentration

~EDale=,me::.::__:_·_!l!,_··---~r =l~rd ~~ =~'~ 0;:

~ I I I
MonllorR8acllnaIDlllTl}: SeE LOW FLOW PURGE DATA SHEET
Well C88lnll Diameter & MateI1a1

rrwe:
~alaI Will 0eDIh lTD):

S1alIc w..... Lavel (WL);

One Casino Volumetoaltt.):

S1art Purao Iml:

End Puraa Ilnl:

TolIlI Puroe TIme {minI:

NWSD IDupllclllllO No.:
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes procedures and equipment commonly used for 
collecting environmental samples of surface water and aquatic sediment for either onsite examination and 
chemical testing or for offsite laboratory analysis.   
 

2.0 SCOPE 

The information presented in this document is applicable to all environmental sampling of surface waters 
(Section 5.3) and aquatic sediments (Section 5.5), except where the analyte(s) may interact with the 
sampling equipment.  The collection of concentrated sludges or hazardous waste samples from disposal 
or process lagoons often requires methods, precautions, and equipment different from those described 
herein.   
 

3.0 GLOSSARY 

Analyte – Chemical or radiochemical material whose concentration, activity, or mass is measured. 
 
Composite Sample – A sample representing a physical average of grab samples. 
 
Environmental Sample – A quantity of material collected in support of an environmental investigation that 
does not require special handling or transport considerations as detailed in SOP SA-6.1.  
 
Grab Sample – A portion of material collected to represent material or conditions present at a single unit 
of space and time. 
 
Hazardous Waste Sample – A sample containing (or suspected to contain) concentrations of 
contaminants that are high enough to require special handling and/or transport considerations per SOP 
SA-6.1.   
 
Representativeness – A qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point.  It is therefore an important 
characteristic not only of assessment and quantification of environmental threats posed by the site, but 
also for providing information for engineering design and construction.  Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has 
been collected.   
 

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - The Project Manager is responsible for determining the sampling objectives, initial 
sampling locations,  and field procedures used in the collection of soil samples.  The Project Manager 
also has the overall responsibility for seeing that all surface water and sediment sampling activities are 
properly conducted by appropriately trained personnel in accordance with applicable planning 
documents.   
 
Field Operations Leader - This individual is primarily responsible for the execution of the planning 
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management 
of a field sampling team for the proper acquisition of samples.  He or she is responsible for the 
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample 
collection and handling; the completion and accuracy of all field documentation; and making sure that 
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custody of all samples obtained is maintained according to proper procedures.  When appropriate and as 
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field 
technicians) where credentials and time permit.  The FOL is responsible for finalizing the locations for 
collection of surface water and sediment samples.  The FOL is ultimately responsible for adherence to 
Occupational Safety and Health Administration (OSHA) regulations during these operations through self 
acquisition or through the management of a field team of samplers. 
 
Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project Health and Safety Plan (HASP).  This includes but is not be 
limited to performing air quality monitoring during sampling and boring and excavation activities, and 
ensuring that workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne 
contaminants. The SSO or SSO designee may also be required to advise the FOL on other safety-related 
matters regarding boring and sampling, such as mitigative measures to address potential hazards from 
hazardous objects or conditions.   
 
Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of 
samples in accordance with this SOP and other project-specific documents.  In addition, this individual is 
responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, , 
container labels, custody seals, and chain-of-custody forms) associated with the collection of those 
samples.   
 
General personnel qualifications for groundwater sample collection and onsite water quality testing 
include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for sample documentation, handling, packaging, and 

shipping.  
 

5.0 HEALTH AND SAFETY 

Precautions to preserve the health and safety of field personnel implementing this SOP are distributed 
throughout.  The following general hazards may also exist during field activities, and the means of 
avoiding them must be used to preserve the health and safety of field personnel: 
 
Bridge/Boat Sampling – Potential hazards associated with this activity include: 
 
• Traffic – one of the primary concerns as samplers move across a bridge because free space of travel 

is not often provided.  Control measures should include: 
 

- When sampling from a bridge, if the samplers do not have at least 6 feet of free travel space or 
physical barriers separating them and the traffic patterns, the HASP will include a Traffic Control 
Plan. 

 
- The use of warning signs and high-visibility vests are required to warn oncoming traffic and to 

increase the visibility of sample personnel. 
 
• Slips, trips, and falls from elevated surfaces are a primary concern.  Fall protection shall be worn 

when or if samplers must lean over a rail to obtain sample material.  A Fall Protection Competent 
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Person (in accordance with Occupational safety and Health Administration [OSHA] fall protection 
standards) must be assigned to ensure that fall protection is appropriately and effectively employed  

 
• Water hazards/drowning – if someone enters the water from an elevated surface (such as a bridge or 

dock) and when sampling from a boat. To minimize this potential, personnel shall wear United states 
Coast Guard (USCG)-approved floatation devices, and the sampling crew must also have on hand a 
Type IV Throwable Personal Floatation Device with at least 90 feet of 3/8-inch rope.  See Section 
5.5.2 of this SOP. 

 
• Within the HASP, provisions will also be provided concerning the requirement of a Safe Vessel 

Certification or the necessity to conduct a boat inspection prior to use.  In addition, the HASP shall 
also specify requirements as to whether the operator must be certified as a commercial boat operator 
and whether members of the sampling team must have a state-specific safe boating certification. 

 
Entering Water to Collect Samples – Several hazards are associated with this activity and can be 
mitigated as follows: 
 
• Personnel must wear a USCG-approved Floatation Device (selected and identified in the HASP).  

The SSO shall ensure that the device selected is in acceptable condition and suitable for the 
individual using it.  This includes consideration of the weight of the individual. 

 
• Lifelines shall be employed from a point on the shore.  This activity will always be conducted with a 

Buddy.  See Section 6.5.2. 
 
• Personnel shall carry a probe to monitor the bottom ahead of them for drop offs or other associated 

hazards. 
 
• The person in the water shall exercise caution concerning the path traveled so that the lifeline does 

not become entangled in underwater obstructions such as logs, branches, stumps, etc., thereby 
restricting its effectiveness in extracting the person from the water. 

 
• Personnel shall not enter waters on foot in situations where natural hazards including alligators, 

snakes, as well as sharks, gars, and other predators within inland waterways may exist. 
 
• In all cases, working along and/or entering the water during high currents or flood conditions shall be 

prohibited. 
 
• Personnel shall not enter bodies of water where known debris exists that could result in injuries from 

cuts and lacerations. 
 
Sampling in marshes or tidal areas in some instances can be accomplished using an all-terrain vehicle 
(ATV).  This is not the primary recommended approach because the vehicle may become disabled, or 
weather conditions or tidal changes could result in environmental damage as well as loss of the vehicle. 
The primary approach is recommended to be on foot where minimal disturbance would occur. The same 
precautions specified above with regard to sediment disturbance apply as well as the previously 
described safety concerns associated with natural hazards.  The natural hazards include alligators, bees 
(nests in dead falls and tree trunks), snakes, etc.  In addition, moving through and over this terrain is 
difficult and could result in muscle strain and slips, trips, and falls.  Common sense dictates that the 
sampler selects the most open accessible route over moderate terrain.  Move slowly and deliberately 
through challenging terrain to minimize falls.  Mud boots or other supportive PPE should be considered 
and specified in the HASP to permit samplers to move over soft terrain with the least amount of effort. In 
these situations, it is also recommended, as the terrain allows, that supplies be loaded and transported in 
a sled over the soft ground. 
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Working in these areas, also recognize the following hazards and means of protection against them: 
 
Insects are also a primary concern. These include mosquitoes, ticks, spiders, bees, ants, etc.  The HASP 
will identify those particular to your area.  Typical preventative measures include: 
 
• Use insect repellant.  Approval of various repellants should be approved by the Project Chemist or 

Project Manager. 
 
• Wearing light-colored clothing to control heat load due to excessive temperatures. In addition, it 

makes it easier to detect crawling insects on your clothing. 
 
• Taping pants to boots to deny access.  Again, this is recommended to control access to the skin by 

crawling insects.  Consultation with the Project Health and Safety Officer SSO/Health and Safety 
Manager is recommended under extreme heat loads because this will create conditions of heat 
stress. 

 
• Performing a body check to remove insects.  The quicker you remove ticks, the less likely they will 

become attached and transfer bacteria to your bloodstream.  Have your Buddy check areas 
inaccessible to yourself.  This includes areas such as the upper back and between shoulder blades 
where it is difficult for you to examine and even more difficult for you to remove.   

 
 

Safety Reminder 
If you are allergic to bee or ant stings, it is especially critical that you carry your doctor- 

recommended antidote with you in these remote sampling locations due to the extended 
time required to extract incapacitated individuals as well as the effort required to extract 

them.  In these scenarios, instruct your Buddy in the proper administration of the 
antidote.  In all cases, if you have received a sting, administer the antidote regardless of 
the immediate reaction, evacuate, and seek medical attention as necessary. The FOL 

and/or SSO will determine when and if you may return to the field based on the extent of 
the immune response and hazards or potential hazards identified in these locations.  To 

the FOL and SSO, this is a serious decision you have to make as to whether to take 
someone vulnerable to these hazards into a remote location where you may not be able 

to carry them out.  Consider it wisely. 

 
Poisonous Plants – To minimize the potential of encountering poisonous plants in the field, at least one 
member of the field team needs to have basic knowledge of what these plants look like so that they can 
be recognized, pointed out to other field personnel, and avoided if at all possible.  If the field team cannot 
avoid contact and must move through an area where these plants exist, the level of personal protective 
equipment (PPE) shall include Tyvek coveralls and enhanced decontamination procedures for the 
removal of oils from the tooling and/or equipment.  
 
Temperature-Related Stress – Excessively cold temperatures may result in cold stress, especially when 
entering the water either intentionally or by accident.  Provisions for combating this hazard should be 
maintained at the sample location during this activity.  Excessively hot temperatures may result in heat 
stress especially in scenarios where equipment is packed through the marsh. 
 
Because all of these activities are conducted outside, electrical storms are a significant concern. The 
following measures will be incorporated to minimize this hazard: 
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• Where possible, utilize commercial warning systems and weather alerts to detect storms moving into 
the area. 

 
• If on or in the water, get out of the water.  Move to vehicles or preferably into enclosed buildings with 

plumbing and wiring. 
 
• Where warning systems are not available, follow the 30/30 Rule (if there are less than 30 seconds 

between thunder and lightning, go inside for at least 30 minutes after the last thunder). 
 
See Section 4.0 of the Health and Safety Guidance Manual (HSGM) for additional protective measures. 
 

6.0 PROCEDURES 

6.1 Introduction 

Collecting a representative sample of surface water or sediment may be difficult because of water 
movement, stratification, or heterogeneous distribution of the targeted analytes.  To collect representative 
samples, one must standardize sampling methods related to site selection, sampling frequency, sample 
collection, sampling devices, and sample handling, preservation, and identification.  Regardless of quality 
control applied during laboratory analyses and subsequent scrutiny of analytical data packages, reported 
data are no better than the confidence that can be placed in the representativeness of the samples.  
Consult Appendix C for guidance on sampling that should be considered during project planning and that 
may be helpful to field personnel. 
 
6.1.1 Surface Water Sampling Equipment 

The selection of sampling equipment depends on the site conditions and sample type to be acquired.  In 
general, the most representative samples are obtained from mid-channel at a stream depth of 0.5 foot in 
a well-mixed stream; however, project-specific planning documents will address site-specific sampling 
requirements including sample collection points and sampling equipment.  The most frequently used 
samplers include the following: 
 
• Peristaltic pump 
• Bailer 
• Dip sampler 
• Weighted bottle 
• Hand pump 
• Kemmerer 
• Depth-integrating sampler 
 
The dip sampler and weighted bottle sampler are used most often, and detailed discussions for these 
devices and the Kemmerer sampler are addressed subsequently in this section. 
 
The criteria for selecting a sampler include: 
 
1. Disposability and/or easy decontamination. 
 
2. Inexpensive cost (if the item is to be disposed). 
 
3. Ease of operation. 
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4. Non-reactive/non-contaminating properties - Teflon-coated, glass, stainless-steel or polyvinyl chloride 
(PVC) sample chambers are preferred (in that order). 

 
Measurements collected for each sample (grab or each aliquot collected for compositing) shall include 
but not be limited to: 
 
• Specific conductance 
• Temperature 
• pH 
• Dissolved oxygen 
 
Sample measurements shall be conducted as soon as the sample is acquired.  Measurement techniques 
described in SOP SA-1.1 shall be followed.  All pertinent data and results shall be recorded in a field 
notebook or on sample log sheets (see Attachment A) or an equivalent electronic form(s).  These 
analyses may be selected to provide information on water mixing/stratification and potential 
contamination.  Various types of water bodies have differing potentials for mixing and stratification. 
 
In general, the following equipment if necessary for obtaining surface water samples: 
 
• Required sampling equipment, which may include a remote sampling pole, weighted bottle sampler, 

Kemmerer sampler, or other device. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in the project-specific planning 

document. 
 
• Required PPE as directed in the project-specific planning document, which may include: 
 

- Nitrile surgeon’s or latex gloves (layered as necessary). 
 

- Safety glasses. 
 

- Other items identified on the Safe Work Permit that may be required based on location-specific 
requirements (e.g., hearing protection, steel-toed work boots, hard hat).  These provisions will be 
listed in the HASP or addressed by the FOL and/or SSO. 

 

Safety Reminder 
The use of latex products may elicit an allergic reaction in some people.  Should this 

occur, remove the latex gloves, treat for an allergic reaction, and seek medical attention 
as necessary. 

 
- Required paperwork (see SOP SA-6.3 and Attachments A and B to this SOP). 

 
- Required decontamination equipment. 

 
- Required sample containers. 

 
- Sealable polyethylene bags (e.g., Ziploc® baggies). 

 
- Heavy-duty cooler. 

 
- Ice. 

 



 Number 
 SA-1.2 

Page 
 8 of 21 

Subject 
SURFACE WATER AND 
SEDIMENT SAMPLING Revision 

 5 
Effective Date 
 02/2008 

 

019611/P Tetra Tech NUS, Inc. 

- Paper towels and garbage bags. 
 

- Chain-of-custody records and custody seals. 
 
Dip Sampling 

Specific procedures for collecting a dip or grab sample of surface water can vary based on site-specific 
conditions (e.g., conditions near the shore and how closely a sampler can safely get to the shore).  The 
general procedure for collecting a sample using a pole or directly from the water body is as follows: 
 
1. If using a remote sampling pole, securely attach the appropriate sample container to a pole of 

sufficient length to reach the water to be sampled.  Samples for volatile analysis should be collected 
first.  Use PPE as described in the HASP.  When sample containers are provided pre-preserved or if 
the pole cannot accommodate a particular sample container, use a dedicated, clean, unpreserved 
bottle/container for sampling and transfer to an appropriately preserved container. 

 
2. Remove the cap.  Do not place the cap on the ground or elsewhere where it might become 

contaminated. 
 
3. Carefully dip the container into the water just below the surface (or as directed by project-specific 

planning documents), and allow the bottle to fill.  Sample bottles for volatile analysis must be filled 
with no headspace.  Avoid contacting the bottom of the water body because this will disturb sediment 
that may interfere with the surface water sample. 

 
4. Retrieve the container and carefully replace the cap securely.  If using a container other than the 

sample bottle, pour the water from that container into the sample bottle and replace the cap securely. 
 
5. Use a clean paper towel to clean and dry the outside of the container.   
 
6. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
7. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
Constituents measured in grab samples collected near the water surface are only indicative of conditions 
near the surface of the water and may not be a true representation of the total concentration distributed 
throughout the water column and in the cross section.  Therefore, as possible based on site conditions, 
the sampler may be required to augment dip samples with samples that represent both dissolved and 
suspended constituents and both vertical and horizontal distributions. 

 
 

CAUTION 
In areas prone to natural hazards such as alligators and snakes, etc., always use a 

buddy as a watch.  Always have and use a lifeline or throwable device to extract persons 
who could potentially fall into the water.  Be attentive to the signs, possible mounds 

indicating nests, and possible slides into the water.  Remember that although snakes are 
typically encountered on the ground, it is not unheard of to see them on low-hanging 

branches. Be attentive to your surroundings because these may indicate that hazards 
are nearby. 
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Weighted Bottle Sampling 

A grab sample can also be collected using a weighted holder that allows a bottle to be lowered to any 
desired depth, opened for filling, closed, and returned to the surface.  This allows discrete sampling with 
depth.  Several of these samples can be combined to provide a vertical composite.  Alternatively, an open 
bottle can be lowered to the bottom and raised to the surface at a uniform rate so that the bottle collects 
sample throughout the total depth and is just filled on reaching the surface.  The resulting sample using 
either method will roughly approach what is known as a depth-integrated sample. 
 
A closed weighted bottle sampler consists of glass or plastic bottle with a stopper, a weight and/or holding 
device, and lines to open the stopper and lower or raise the bottle.  The general procedure for sampling 
with this device is as follows: 
 
1. Gently lower the sampler to the desired depth so as not to remove the stopper prematurely (watch for 

bubbles). 
 
2. When the desired depth is reached, pull out the stopper with a sharp jerk of the stopper line. 
 
3. Allow the bottle to fill completely, as evidenced by the absence of air bubbles. 
 
4. Raise the sampler and cap the bottle. 
 
5. Use a paper towel to clean and dry the outside of the container.  This bottle can be used as the 

sample container as long as the bottle is an approved container type. 
 
6. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
7. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
Kemmerer Sampler 

If samples are desired at a specific depth, and the parameters to be measured do not require a Teflon- 
coated sampler, a standard Kemmerer sampler may be used.  The Kemmerer sampler is a brass, 
stainless steel or acrylic cylinder with rubber stoppers that leave the ends open while it is lowered in a 
vertical position (thus allowing free passage of water through the cylinder).  A "messenger" is sent down 
the line when the sampler is at the designated depth to cause the stoppers to close the cylinder, which is 
then raised.  Water is removed through a valve to fill sample bottles.  The general procedure for sampling 
with this device is as follows: 
 
1. Gently lower the sampler to the desired depth. 
 
2. When the desired depth is reached, send down the messenger to close the cylinder and then raise 

the sampler. 
 
3. Open the sampler valve to fill each sample bottle (filling bottles for volatile analysis first). 
 
4. Use a paper towel to clean and dry the outside of the container. 
 
5. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
6. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
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6.1.2 Surface Water Sampling Techniques 

Samples collected during site investigations may be grab samples or composite samples.  The following 
general procedures apply to various types of surface water collection techniques: 
 
• If a clean, pre-preserved sample container is not used, rinse the sample container least once with the 

water to be sampled before the sample is collected.  This is not applicable when sample containers 
are provided pre-preserved because doing so will wash some or all of the preservative out of the 
bottle. 

 
• For sampling moving water, collect the farthest downstream sample first, and continue sample 

collection in an upstream direction.  In general, work from zones suspected of low contamination to 
zones of high contamination. 

 
• Take care to avoid excessive agitation of the water because loss of volatile constituents could result. 
 
• When obtaining samples in 40 mL vials with septum-lined lids for volatile organics analysis, fill the 

container completely (with a meniscus) to exclude any air space in the top of the bottle and to be sure 
that the Teflon liner of the septum faces in after the vial is filled and capped.  Turn the vial upside 
down and tap gently on your wrist to check for air bubbles.  If air bubbles rise in the bottle, add 
additional sample volume to the container. 

 
• Do not sample at the surface, unless sampling specifically for a known constituent that is immiscible 

and on top of the water.  Instead, invert the sample container, lower it to the approximate depth, and 
hold it at about a 45-degree angle with the mouth of the bottle facing upstream.   

 
6.2 Onsite Water Quality Testing 

Onsite water quality testing shall be conducted as described in SOP SA-1.1. 
 
6.3 Sediment Sampling 

6.3.1 General 

If composite surface water samples are collected, sediment samples are usually collected at the same 
locations as the associated surface water samples.  If only one sediment sample is to be collected, the 
sampling location shall be approximately at the center of the water body, in a depositional area if possible 
based on sample location restraints (see below), unless the SAP states otherwise.    
 
Generally, coarser-grained sediments are deposited near the headwaters of reservoirs.  Bed sediments 
near the center of a water body will be composed of fine-grained materials that may, because of their 
lower porosity and greater surface area available for adsorption, contain greater concentrations of 
contaminants.  The shape, flow pattern, bathymetry (i.e., depth distribution), and water circulation 
patterns must all be considered when selecting sediment sampling sites.  In streams, areas likely to have 
sediment accumulation (e.g., bends, behind islands or boulders, quiet shallow areas or very deep, low-
velocity areas) shall be sampled, in general, and areas likely to show net erosion (i.e., high-velocity, 
turbulent areas) and suspension of fine solid materials shall be generally avoided.  Follow instructions in 
the SAP, as applicable. 
 
Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes.  Bottom samples reflect the historical input to streams, lakes, and estuaries with 
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respect to time, application of chemicals, and land use.  Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 
water column concentrations are less than detection limits).  Therefore, it is important to minimize the loss 
of low-density "fines" during any sampling process. 
 
Samples collected for volatile organic compound (VOC) analysis must be collected prior to any sample 
homogenization.  Regardless of the method used for collection, the aliquot for VOC analysis must be 
collected directly from the sampling device (hand auger bucket, scoop, trowel), to the extent practical.  If 
a device such as a dredge is used, the aliquot should be collected after the sample is placed in the mixing 
container prior to mixing. 
 
In some cases, the sediment may be soft and not lend itself to collection by plunging EncoreTM or syringe 
samplers into the sample matrix.  In these cases, it is appropriate to open the sampling device, (EncoreTM 
barrel or syringe) prior to sample collection, and carefully place the sediment in the device, filling it fully 
with the required volume of sample. 
 
On active or former military sites, ordnance items may be encountered in some work areas.  Care should 
be exercised when handling site media (such as if unloading a dredge as these materials may be 
scooped up).  If suspected ordnance items are encountered, stop work immediately, move to shore and 
notify the Project Manager and Health and Safety Manager. 
 
All relevant information pertaining to sediment sampling shall be documented as applicably described in 
SOP SA-6.3 and Attachment B or an equivalent electronic form. 
 
6.3.2 Sampling Equipment and Techniques for Bottom Materials 

A bottom-material sample may consist of a single scoop or core, or may be a composite of several 
individual samples in the cross section.  Sediment samples may be obtained using onshore or offshore 
techniques. 
 

SAFETY REMINDER 
The following health and safety provisions apply when working on/over/near water: 
 
▪ At least two people are required to be present at the sampling location in 

situations where the water depth and/or movement deem it necessary, each 
wearing a USCG-approved Personal Flotation Devices 

 
▪ A minimum of three people are required if any of the following conditions are 

anticipated or observed: 
 
 - Work in a waterway that is turbulent or swift that could sweep a sampler down 

stream should he or she fall in accidentally.  
 
 - The underwater walking surface (e.g., stream/river bed) is suspected or 

observed to involve conditions that increase the potential for a worker to fall 
into the water.  Examples include large/uneven rocks or boulders, dense mud 
or sediment that could entrap worker's feet, etc. 

 
 - Waterway is tidal, and conditions such as those listed above could rapidly 

change. 
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The third person in the above condition must be equipped and prepared to render 
emergency support [e.g., lifeline, tethered Personal Flotation Device (Throwable Type IV, 
life saver), skiff, means to contact external emergency response support, etc.] 

 
The following samplers may be used to collect sediment samples: 
 
• Scoop sampler 
• Dredge samplers 
• Coring samplers 
 
Each type of sampler is discussed below. 
 
In general, the following equipment if necessary for obtaining sediment samples: 
 
• Required sampling equipment, which may include a scoop sampler, dredge sampler, coring sampler, 

or stainless steel or pre-cleaned disposable trowel. 
 
• Stainless bowl or pre-cleaned disposable bowl to homogenize sample. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in the project-specific planning 

document. 
 
• Required PPE as directed in the project-specific planning document, which may include: 
 

- Nitrile surgeon’s or latex gloves (layered as necessary). 
 

- Safety glasses. 
 

- Other items identified on the Safe Work Permit that may be required based on location-specific 
requirements (e.g., hearing protection, steel-toed work boots, hard hat).  These provisions will be 
listed in the HASP or addressed by the FOL and/or SSO. 

 
- Required paperwork (see SOP SA-6.3 and Attachments A and B to this SOP). 

 
- Required decontamination equipment. 

 
- Required sample containers. 

 
- Sealable polyethylene bags (e.g., Ziploc® baggies). 

 
- Heavy-duty cooler. 

 
- Ice. 

 
- Paper towels and garbage bags. 

 
- Chain-of-custody records and custody seals. 
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Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached.  The pole may be made of 
bamboo, wood, PVC, or aluminum and be either telescoping or of fixed length.  The scoop or jar at the 
end of the pole is usually attached using a clamp. 
 
If the water body can be sampled from the shore or if the sampler can safely wade to the required 
location, the easiest and best way to collect a sediment sample is to use a scoop sampler.  Scoop 
sampling also reduces the potential for cross-contamination.  The general scoop sampling procedure is 
as follows: 
 
1. Reach over or wade into the water body. 
 
2. While facing upstream (into the current), scoop the sampler along the bottom in an upstream 

direction.  Although it is very difficult not to disturb fine-grained materials at the sediment-water 
interface when using this method, try to keep disturbances to a minimum. 

 
Dredge Samplers 

Dredges are generally used to sample sediments that cannot easily be obtained using coring devices 
(e.g., coarse-grained or partially cemented materials) or when large quantities of sample are required.  
Dredges generally consist of a clam shell arrangement of two buckets.  The buckets may either close 
upon impact or be activated by use of a "messenger."  Some dredges are heavy and may require use of 
a winch and crane assembly for sample retrieval.  The three major types of dredges are Peterson, 
Eckman and Ponar. 
 
The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity is 
high.  The Peterson dredge shall be lowered very slowly as it approaches bottom, because it can force 
out and miss lighter materials if allowed to drop freely. 
 
The Eckman dredge has only limited usefulness.  It performs well where bottom material is unusually soft, 
as when covered with organic sludge or light mud.  It is unsuitable, however, for sandy, rocky, and hard 
bottoms and is too light for use in streams with high flow velocities. 
 
The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top of 
the sample compartment.  The screen over the sample compartment permits water to pass through the 
sampler as it descends, thus reducing the "shock wave."  The Ponar dredge is easily operated by one 
person in the same fashion as the Peterson dredge.  The Ponar dredge is one of the most effective 
samplers for general use on all types of substrates.   
 
The general procedure for using dredge samplers is as follows: 
 
1. Gently lower the dredge to the desired depth. 
 
2. When the desired depth is reached, send the messenger down to cable to close the cylinder and then 

carefully raise the sampler. 
 
3. Open the sampler to retrieve the sediment. 
 
4. Transfer the sediment to the bowl in which it will be homogenized.  Fill the sample bottle(s) for volatile 

analysis prior to homogenization.  Homogenize the remainder of the sediment collected. 
 
5. Fill the containers for all analyses other and VOCs. 
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6. Use a paper towel to clean and dry the outside of each container. 
 
7. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 

SAFETY REMINDER 
Safety concerns using these dredges include lifting hazards, pinches, and compressions 
(several pinch points exist within the jaws and levers).  In all cases, handle the dredge by 

the rope to avoid capturing fingers/hands.  
 
Coring Samplers 

Coring samplers are used to sample vertical columns of sediment.  Many types of coring devices have 
been developed depending on the depth of water from which the sample is to be obtained, the nature of 
the bottom material, and the length of core to be collected.  They vary from hand-push tubes to electronic 
vibrational core tube drivers. 
 
Coring devices are particularly useful in pollutant monitoring because turbulence created by descent 
through the water is minimal, thus the fines at the sediment-water interface are only minimally disturbed.  
The sample is withdrawn intact, permitting the removal of only those layers of interest. 
 
In shallow, wadeable waters, the use of a core liner or tube manufactured of Teflon or plastic is 
recommended for the collection of sediment samples.  Caution should be exercised not to disturb the 
bottom sediments when the sample is obtained by wading in shallow water.  The general procedure to 
collecting a sediment sample with a core tube is as follows: 
 
1. Push the tube into the substrate until 4 inches or less of the tube is above the sediment-water 

interface.  When sampling hard or coarse substrates, a gentle rotation of the tube while it is being 
pushed will facilitate greater penetration and decrease core compaction. 

 
2. Cop the top of the tube to provide suction and reduce the chance of losing the sample.   
 
3. Slowly extract the tube so as not to lose sediment from the bottom of the tube.  Cap the bottom of the 

tube before removing it from the water.  This will also help to minimize loss of sample. 
 
4. Transfer the sediment to the bowl in which it will be homogenized.  Fill the sample bottle(s) for volatile 

analysis prior to homogenization.  Homogenize the remainder of the sediment collected. 
 
5. Fill the containers for all analyses other and VOCs. 
 
6. Use a paper towel to clean and dry the outside of each container. 
 
7. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
In deeper, non-wadeable water bodies, sediment cores may be collected from a bridge or boat using 
different coring devices such as Ogeechee Sand Pounders, gravity cores, and vibrating coring devices.  
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All three devices utilize a core barrel with a core liner tube system.  The core liners can be removed from 
the core barrel and replaced with a clean core liner after each sample.  Before extracting the sediment 
from the coring tubes, the clear supernatant above the sediment-water interface in the core should be 
decanted from the tube.  This is accomplished by turning the core tube to its side and gently pouring the 
liquid out until fine sediment particles appear in the waste liquid.  Post-retrieval processing of samples is 
the same as above. 
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American Public Health Association, 19.99  Standard Methods for the Examination of Water and 
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U.S. EPA, 2001.  Environmental Investigations Standard Operating Procedures and Quality Assurance 
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Acquisition.  Office of Water Data Coordination, USGS, Reston, Virginia. 
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ATTACHMENT A 
SURFACE WATER SAMPLE LOG SHEET 
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ATTACHMENT B 
SOIL & SEDIMENT SAMPLE LOG SHEET 
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APPENDIX C 
GUIDANCE ON SAMPLING DESIGN AND SAMPLE COLLECTION 

 
C.1 Defining the Sampling Program 

Many factors are considered in developing a sampling program for surface water and/or sediment, 
including study objectives, accessibility, site topography, physical characteristics of the water body (e.g., 
flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to 
conduct the study.  For waterborne constituents, dispersion depends on vertical and lateral mixing within 
the body of water.  For sediment, dispersion depends on bottom current or flow characteristics, sediment 
characteristics (e.g., density, size), and geochemical properties (that affect adsorption/desorption).  The 
hydrogeologist developing the sampling plan must therefore know not only the mixing characteristics of 
streams and lakes but must also understand the role of fluvial-sediment transport, deposition, and 
chemical sorption.  
 
C.1.1 Sampling Program Objectives 

The scope of the sampling program must consider the sources and potential pathways for transport of 
contamination to or within a surface water body.  Sources may include point sources (leaky tanks, 
outfalls, etc.) or nonpoint sources (e.g., contaminated runoff).  The major pathways for surface water 
contamination (not including airborne deposition) are overland runoff, leachate influx to the water body, 
direct waste disposal (solid or liquid) into the water body, and groundwater flow influx from upgradient.  
The relative importance of these pathways, and therefore the design of the sampling program, is 
controlled by the physiographic and hydrologic features of the site, the drainage basin(s) that 
encompasses the site, and the history of site activities. 
 
Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of 
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or drainage 
ditches (and when they were constructed relative to site operation), and locations of springs, seeps, 
marshes, etc.  In addition, the obvious considerations such as the locations of man-made discharge 
points to the nearest stream (intermittent or flowing), pond, lake, estuary, etc. shall be considered. 
 
A more subtle consideration in designing the sampling program is the potential for dispersion of dissolved 
or sediment-associated contaminants away from the source.  The dispersion could lead to a more 
homogeneous distribution of contamination at low or possibly non-detectable concentrations.  Such 
dispersion does not, however, always readily occur.  For example, obtaining a representative sample of 
contamination from a main stream immediately below an outfall or a tributary is difficult because the 
inflow frequently follows a stream bank with little lateral mixing for some distance.  Sampling alternatives 
to overcome this situation include: (1) moving the sampling location far enough downstream to allow for 
adequate mixing, or (2) collecting integrated samples in a cross section.  Also, non-homogeneous 
distribution is a particular problem with regard to sediment-associated contaminants, which may 
accumulate in low-energy environments (coves, river bends, deep spots, or even behind boulders) near 
or distant from the source while higher-energy areas (main stream channels) near the source may show 
no contaminant accumulation. 
 
The distribution of particulates within a sample itself is an important consideration.  Many organic 
compounds are only slightly water soluble and tend to adsorb onto particulate matter.  Nitrogen, 
phosphorus, and heavy metals may also be transported by particulates.  Samples must be collected with 
a representative amount of suspended material; transfer from the sampling device shall include 
transferring a proportionate amount of the suspended material. 
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C.1.2 Location of Sampling Stations 

Accessibility is the primary factor affecting sampling costs.  The desirability and utility of a sample for 
analysis and consideration of site conditions must be balanced against the costs of collection as 
controlled by accessibility.  Bridges or piers are the first choice for locating a sampling station on a stream 
because bridges provide ready access and also permit the sampling technician to sample any point 
across the stream.  A boat or pontoon (with an associated increase in cost) may be needed to sample 
locations on lakes, reservoirs, or larger rivers.  Frequently, however, a boat will take longer to cross a 
water body and will hinder manipulation of the sampling equipment.  Wading for samples is not 
recommended unless it is known that contaminant levels are low so that skin contact will not produce 
adverse health effects.  This provides a built in margin of safety in the event that wading boots or other 
protective equipment should fail to function properly.  If it is necessary to wade into the water body to 
obtain a sample, the sampler shall be careful to minimize disturbance of bottom sediments and must 
enter the water body downstream of the sampling location.  If necessary, the sampling technician shall 
wait for the sediments to settle before taking a sample. 
 
Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations 
of each contaminant would occur at all points along the cross section.  This situation is most likely 
downstream of areas of high turbulence.  Careful site selection is needed to ensure, as nearly as 
possible, that samples are taken where uniform flow or deposition and good mixing conditions exist. 
 
The availability of stream flow and sediment discharge records can be an important consideration in 
choosing sampling sites in streams.  Stream flow data in association with contaminant concentration data 
are essential for estimating the total contaminant loads carried by the stream.  If a gaging station is not 
conveniently located on a selected stream, the project hydrogeologist shall explore the possibility of 
obtaining stream flow data by direct or indirect methods.  Remember these locations are also where you 
may encounter natural hazards as these are areas where they hunt.  Always exercise extreme caution. 
 
C.1.3 Frequency of Sampling 

The sampling frequency and objectives of the sampling event will be defined by the project planning 
documents.  For single-event site or area characterization sampling, both bottom material and overlying 
water samples shall be collected at the specified sampling stations.  If valid data are available on the 
distribution of a contaminant between the solid and aqueous phases, it may be appropriate to sample 
only one phase, although this is not often recommended.  If samples are collected primarily for monitoring 
purposes (i.e., consisting of repetitive, continuing measurements to define variations and trends at a 
given location), water samples should be collected at a pre-established and constant interval as specified 
in the project plans (often monthly or quarterly and during droughts and floods).  Samples of bottom 
material should generally be collected from fresh deposits at least yearly, and preferably seasonally, 
during both spring and fall. 
 
The variability in available water quality data shall be evaluated before determining the number and 
collection frequency of samples required to maintain an effective monitoring program. 
 
C.2 Surface Water Sample Collection 

C.2.1 Streams, Rivers, Outfalls and Drainage Features  

Methods for sampling streams, rivers, outfalls, and drainage features (ditches, culverts) at a single point 
vary from the simplest of hand-sampling procedures to the more sophisticated multi-point sampling 
techniques known as the equal-width-increment (EWI) method or the equal-discharge-increment (EDI) 
methods (see below). 
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Samples from different depths or cross-sectional locations in the watercourse taken during the same 
sampling episode shall be composited.  However, samples collected along the length of the watercourse 
or at different times may reflect differing inputs or dilutions and therefore shall not be composited.  
Generally, the number and type of samples to be taken depend on the river's width, depth, and discharge 
and on the suspended sediment the stream or river transports.  The greater the number of individual 
points that are sampled, the more likely that the composite sample will truly represent the overall 
characteristics of the water. 
 
In small streams less than about 20 feet wide, a sampling site can generally be found where the water is 
well mixed.  In such cases, a single grab sample taken at mid-depth in the center of the channel is 
adequate to represent the entire cross section. 
 
For larger streams, at least one vertical composite shall be taken with one sample each from just below 
the surface, at mid-depth, and just above the bottom.  The measurement of dissolved oxygen (DO), pH, 
temperature, conductivity, etc., shall be made on each aliquot of the vertical composite and on the 
composite itself.  For rivers, several vertical composites shall be collected, as directed in the project 
planning documents. 
 
C.2.2 Lakes, Ponds and Reservoirs 

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and streams.  The 
relative lack of mixing requires that more samples be obtained.  The number of water sampling sites on a 
lake, pond, or impoundment will vary with the size and shape of the basin.  In ponds and small lakes, a 
single vertical composite at the deepest point may be sufficient.  Similarly, measurement of DO, pH, 
temperature, etc. is to be conducted on each aliquot of the vertical composite and on the composite itself.  
In naturally formed ponds, the deepest point may have to be determined empirically; in impoundments, 
the deepest point is usually near the dam. 
 
In lakes and larger reservoirs, several vertical composites shall be composited to form a single sample if 
a sample representative of the water column is required.  These vertical composites are often collected 
along a transect or grid.  In some cases, it may be of interest to form separate composites of epilimnetic 
and hypolimnetic zones.  In a stratified lake, the epilimnion is the thermocline that is exposed to the 
atmosphere.  The hypolimnion is the lower, "confined" layer that is only mixed with the epilimnion and 
vented to the atmosphere during seasonal "overturn" (when density stratification disappears).  These two 
zones may thus have very different concentrations of contaminants if input is only to one zone, if the 
contaminants are volatile (and therefore vented from the epilimnion but not the hypolimnion), or if the 
epilimnion only is involved in short-term flushing (i.e., inflow from or outflow to shallow streams).  
Normally, however, a composite consists of several vertical composites with samples collected at various 
depths.   
 
In lakes with irregular shape and with bays and coves that are protected from the wind, separate 
composite samples may be needed to adequately represent water quality because it is likely that only 
poor mixing will occur.  Similarly, additional samples are recommended where discharges, tributaries, 
land use characteristics, and other such factors are suspected of influencing water quality. 
 
Many lake measurements are now made in situ using sensors and automatic readout or recording 
devices.  Single and multi-parameter instruments are available for measuring temperature, depth, pH, 
oxidation-reduction potential (ORP), specific conductance, DO, some cations and anions, and light 
penetration. 
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C.2.3 Estuaries 

Estuarine areas are, by definition, zones where inland freshwaters (both surface and ground) mix with 
oceanic saline waters.  Knowledge of the estuary type may be necessary to determine sampling 
locations.  Estuaries are generally categorized into one of the following three types dependent on 
freshwater inflow and mixing properties: 
 
• Mixed Estuary - characterized by the absence of a vertical halocline (gradual or no marked increase 

in salinity in the water column) and a gradual increase in salinity seaward.  Typically, this type of 
estuary is shallow and is found in major freshwater sheet flow areas.  Because this type of estuary is 
well mixed, sampling locations are not critical. 

 
• Salt Wedge Estuary - characterized by a sharp vertical increase in salinity and stratified freshwater 

flow along the surface.  In these estuaries, the vertical mixing forces cannot override the density 
differential between fresh and saline waters.  In effect, a salt wedge tapering inland moves 
horizontally back and forth with the tidal phase.  If contamination is being introduced into the estuary 
from upstream, water sampling from the salt wedge may miss it entirely. 

 
• Oceanic Estuary - characterized by salinities approaching full-strength oceanic waters.  Seasonally, 

freshwater inflow is small, with the preponderance of the fresh-saline water mixing occurring near or 
at the shore line. 

 
Sampling in estuarine areas is normally based on the tidal phase, with samples collected on successive 
slack tides (i.e., when the tide turns).  Estuarine sampling programs shall include vertical salinity 
measurements at 1- to 5-foot increments, coupled with vertical DO and temperature profiles. 
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures to be used to collect surface, near- 
surface, and subsurface soil samples.  Additionally, it describes the methods for sampling of test pits and 
trenches to determine subsurface soil and rock conditions and for recovery of small-volume or bulk 
samples from pits. 
 
2.0 SCOPE 

This document applies to the collection of surface, near-surface, and subsurface soil samples exposed 
through hand digging, hand augering, drilling, or machine excavating at hazardous substance sites for 
laboratory testing, onsite visual examination, and onsite testing. 
 
3.0 GLOSSARY 

Composite Sample - A composite sample is a combination of more than one grab sample from various 
locations and/or depths and times that is homogenized and treated as one sample.  This type of sample 
is usually collected when determination of an average waste concentration for a specific area is required.  
Composite samples shall not be collected for volatile organics analysis. 
 
Confined Space - As stipulated in 29 Code of Federal Regulations (CFR) 1910.146, a confined space 
means a space that: (1) is large enough and so configured that an employee can bodily enter and 
perform assigned work; (2) has limited or restricted means for entry or exit (e.g., tanks, vessels, silos, 
storage bins, hoppers, vaults, pits, and excavations); and (3) is not designed for continuous employee 
occupancy.  TtNUS considers all confined space as permit-required confined spaces. 
 
Grab Sample - One sample collected at one location and at one specific time. 
 
Hand Auger - A sampling device used to extract soil from the ground.  
 
Representativeness – A qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point.  It is therefore an important 
characteristic not only of assessment and quantification of environmental threats posed by the site, but 
also for providing information for engineering design and construction.  Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has 
been collected.   
 
Sample for Non-Volatile Analyses - Includes all chemical parameters other than volatile organics (e.g., 
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not require 
undisturbed soil for their analysis. 
 
Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded 
collars at either end of the tube.  Also called a split-spoon sampler, this device can be driven into resistant 
materials using a drive weight mounted in the drilling string.  A standard split-barrel sampler is typically 
available in two common lengths, providing either 20-inch or 26-inch longitudinal clearance for obtaining 
18-inch or 24-inch-long samples, respectively.  These split-barrel samplers commonly range in size from 
2 to 3.5 inches OD.  The larger sizes are commonly used when a larger volume of sample material is 
required (see Attachment B). 
 
Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (if a 
trench), excavated to determine shallow subsurface conditions for engineering, geological, and soil 
chemistry exploration and/or sampling purposes.  These pits are excavated manually or by machine (e.g., 
backhoe, clamshell, trencher, excavator, or bulldozer). 
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Thin-Walled Tube Sampler - A thin-walled metal tube (also called a Shelby tube) used to recover 
relatively undisturbed soil samples.  These tubes are available in various sizes, ranging from 2 to 5 
inches outside diameter (OD) and from 18 to 54 inches in length. 
 
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - The Project Manager is responsible for determining the sampling objectives, selecting 
proposed sampling locations, and selecting field procedures used in the collection of soil samples.  
Additionally, in consultation with other project personnel (geologist, hydrogeologist, etc.), the Project 
Manager establishes the need for test pits or trenches and determines their approximate locations and 
dimensions. 
 
Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project Health and Safety Plan.  This will include (but not be limited 
to) performing air quality monitoring during sampling, boring, and excavation activities and to ensure that 
workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne contaminants. 
The SSO/designee may also be required to advise the FOL on other safety-related matters regarding 
boring, excavation, and sampling, such as mitigative measures to address potential hazards from 
unstable trench walls, puncturing of drums or other hazardous objects, etc.   
 
Field Operations Leader (FOL) - This individual is primarily responsible for the execution of the planning 
document containing the Sampling and Analysis Plan (SAP).  This is accomplished through management 
of a field sampling team for the proper acquisition of samples.  He or she is responsible for the 
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample 
collection and handling; the completion and accuracy of all field documentation; and making sure that 
custody of all samples obtained is maintained according to proper procedures.  When appropriate and as 
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field 
technicians) where credentials and time permit.   The FOL is responsible for finalizing the locations for 
collection of surface, near-surface, and subsurface (hand and machine borings, test pits/trenches) soil 
samples.  He/she is ultimately responsible for the sampling and backfilling of boreholes, test pits, and 
trenches and for adherence to Occupational Safety and Health Administration (OSHA) regulations during 
these operations through self acquisition or through the management of a field team of samplers. 
 
Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of 
samples in accordance with this SOP and/or other project-specific documents. In addition, this individual 
is responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, boring 
logs, test pit logs, container labels, custody seals, and chain-of-custody forms) associated with the 
collection of those samples.   
 
Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P - Excavations, 
means one who is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions that are unsanitary, hazardous, or dangerous to employees, and who has authorization to take 
prompt corrective measures to eliminate them. 
 
General personnel qualifications for groundwater sample collection and onsite water quality testing 
include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 



 Number 
 SA-1.3 

Page 
 4 of 31 

Subject 
 
 SOIL SAMPLING Revision 

 9 
Effective Date 
 04/07/2008 

 

019611/P Tetra Tech NUS, Inc. 

• Familiarity with appropriate procedures for sample documentation, handling, packaging, and 
shipping.  

 
5.0  HEALTH AND SAFETY 

Health and safety precautions are identified for individual sample collection procedures throughout this 
SOP.  In addition to those precautions, the following general hazards may be incurred during sampling 
activities: 
 
• Knee injuries from kneeling on hard or uneven surfaces 
 
• Slips, trips, and falls 
 
• Cuts and lacerations 
 
• Traffic hazards associated with sampling in parking areas, along roadways and highways. 
 
Methods of avoiding these hazards are provided below. 
 
Knee injuries – If kneeling is required during soil sampling, this could result in knee injuries from  
stones/foreign objects and general damage due to stress on the joints.  To minimize this hazard: 
 
• Clear any foreign objects from the work area. 
 
• Wear hard-sided knee pads.  
 
• Stretch ligaments, tendons and muscles before, during and after. Take breaks as frequently as 

necessary. 
 
• Report pre-existing conditions to the SSO if you feel this activity will aggravate an existing condition. 
 
Slips, Trips, and Falls – These hazards exist while traversing varying terrains carrying equipment to 
sample locations.  To minimize these hazards: 
 
• Pre-survey sampling locations. Eliminate, barricade, or otherwise mark physical hazards leading to 

the locations. 
 
• Carry small loads that do not restrict the field of vision. 
 
• Travel the safest and clearest route (not necessarily the shortest). 
 
Cuts and Lacerations - To prevent cuts and lacerations associated with soil sampling, the following 
provisions are required: 
 
• Always cut away from yourself and others when cutting tubing or rope.  This will prevent injury to 

yourself and others if the knife slips. 
 
• Do not place items to be cut in your hand or on your knee. 
 
• Change blades as necessary to maintain a sharp cutting edge.  Many accidents result from struggling 

with dull cutting attachments. 
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• Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on 
the hand not using the knife. 

 
• Keep cutting surfaces clean and smooth.  
 
• Secure items to be cut – do not hold them against the opposing hand, a leg, or other body part. 
 
• When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a 

fall, you will be less likely to get cut by broken glass. 
 
• DO NOT throw broken sample jars or glass ampoules into garbage bags.  Place broken glass and 

glass ampoules in hard-sided containers such as a cardboard box or directly into a dumpster.  DO 
NOT reach into garbage bags to retrieve any item accidentally thrown away.  Empty the contents 
onto a flat surface to avoid punctures and lacerations from reaching where you cannot see.  

 
Vehicular and Foot Traffic Hazards – When sampling along the roadway or near traffic patterns, follow 
the following precautions: 
 
• Motorists may be distracted by onsite activities – ASSUME THEY DO NOT SEE YOU OR MEMBERS 

OF YOUR FIELD CREW. 
 
• DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site 

personnel to move into the flow of traffic to avoid your activities or equipment or that will create a 
blind spot.  

 
• Provide a required free space of travel. Maintain at least 6 feet of space between you and moving 

traffic.  Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near 
or within the travel lanes.   

 
• Face Traffic.  Whenever feasible, if you must move within the 6 feet of the required free space or into 

traffic, attempt to face moving traffic at all times.  Always leave yourself an escape route. 
 
• Wear high-visibility vests to increase visual recognition by motorists. 
 
• Do not rely on the vehicle operator’s visibility, judgment, or ability.  Make eye contact with the driver. 

Carefully and deliberately use hand signals so they will not startle or confuse motorists or be 
mistaken for a flagger’s direction before moving into traffic. 

 
• Your movements may startle a motorist and cause an accident, so move deliberately.  Do not make 

sudden movements that might confuse a motorist. 
 
6.0 PROCEDURES 
The following procedures address surface and subsurface sampling. 
 

CAUTION 
Each situation must be evaluated individually to determine the applicability and necessity 
for obtaining a utility clearance ticket/dig permit. Common sense dictates, prior to digging 

or boring with power equipment, no matter what the depth, or digging by hand in a 
manner that could damage unprotected underground utilities, that a dig permit is 

required.  See SOP HS-1.0, Utility Locating and Excavation Clearance, for additional 
clarification.  If you do not know or are unsure as to whether a ticket is necessary – Get 

the Ticket.  



 Number 
 SA-1.3 

Page 
 6 of 31 

Subject 
 
 SOIL SAMPLING Revision 

 9 
Effective Date 
 04/07/2008 

 

019611/P Tetra Tech NUS, Inc. 

 
6.1 Overview 

Soil sampling is an important adjunct to groundwater monitoring.  Sampling of the soil horizons above the 
groundwater table can detect contaminants before they migrate to the water table, and can establish the 
amount of contamination absorbed or adsorbed on aquifer solids that have the potential of contributing to 
groundwater contamination. 
 
Soil types can vary considerably on a hazardous waste site.  These variations, along with vegetation, can 
affect the rate of contaminant migration through the soil.  It is important, therefore, that a detailed record 
be maintained during sampling operations, particularly noting sampling locations, depths, and such 
characteristics as grain size, color, and odor.  Subsurface conditions are often stable on a daily basis and 
may demonstrate only slight seasonal variation especially with respect to temperature, available oxygen 
and light penetration.  Changes in any of these conditions can radically alter the rate of chemical 
reactions or the associated microbiological community, thus further altering specific site conditions.  
Certain vegetation species can create degradation products that can alter contaminant concentrations in 
soil.  This is why vegetation types and extent of degradation of this foliage must be recorded.  To prevent 
degradation, samples must be kept at their at-depth temperature or lower, protected from direct light, 
sealed tightly in approved glass containers, and be analyzed as soon as possible after collection.  In 
addition, to the extent possible, vegetation should be removed from the sample. 
 
The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such factors as 
depth to bedrock and water table, will limit the depth from which samples can be collected and the 
method required to collect them.  It is the intent of this document to present the most commonly employed 
soil sampling methods used at hazardous waste sites. 
 
6.2 Soil Sample Collection 

6.2.1 Procedure for Preserving and Collecting Soil Samples for Volatile Organic Compound 
Analysis 

Samples collected using traditional methods such as collection in a jar with no preservation have been 
known to yield non-representative samples due to loss of volatile organic compounds (VOCs).  To 
prevent such losses, preservation of samples with methanol or sodium bisulfate may be used to minimize 
volatilization and biodegradation.  This preservation may be performed either in the field or laboratory, 
depending on the sampling methodology employed.  Because of the large number of sampling methods 
and associated equipment required, careful coordination between field and laboratory personnel is 
needed. 
 
Soil samples to be preserved by the laboratory are currently being collected using Method SW-846, 5035.  
For samples preserved in the field, laboratories are currently performing low-level analyses (sodium 
bisulfate preservation) and high- to medium-level analyses (methanol preservation) depending on the 
needs of the end user.   
 
The following procedures outline the necessary steps for collecting soil samples to be preserved at the 
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisulfate. 
 
6.2.1.1 Soil Samples to be Preserved at the Laboratory 

Soil samples collected for volatile organic analysis that are to be preserved at the laboratory shall be 
obtained using a hermetically sealed sample vial such as an EnCore™ sampler.  Each sample shall be 
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obtained using a reusable sampling handle (T-handle) that can be provided with the EnCore™ sampler 
when requested and purchased.  Collect the sample in the following manner for each EnCore™ sampler: 
 
1. Scene Safety - Evaluate the area where sampling will occur.  Ensure that the area is safe from 

physical, chemical, and natural hazards. Clear or barricade those hazards that have been identified. 
 
2. Wear the appropriate personal protective equipment (PPE).  This will include, at a minimum, safety 

glasses and nitrile surgeon’s gloves.  If you must kneel on the ground or place equipment on the 
surface being sampled, cover the ground surface with plastic to minimize surface contamination of 
your equipment and clothing. Wear knee pads to protect your knees from kneeling on hard or uneven 
surfaces. 

 
3. Load the Encore™ sampler into the T-handle with the plunger fully depressed. 
 
4. Expose the area to be sampled using a hand trowel or similar device to remove surface debris. 
 
5. Press the T-handle against the freshly exposed soil surface, forcing soil into the sampler.  The 

plunger will be forced upward as the cavity fills with soil. 
 
6. When the sampler is full, rotate the plunger and lock it into place.  If the plunger does not lock, the 

sampler is not full. This method ensures there is no headspace. Soft soil may require several plunges 
or forcing soil against a hard surface such as a sample trowel to ensure that headspace is eliminated.  

 
7. Use a paper towel to remove soil from the side of the sampler so a tight seal can be made between 

the sample cap and the rubber O-ring. 
 
8. With soil slightly piled above the rim of the sampler, force the cap on until the catches hook the side 

of the sampler.  
 
9. Remove any surface soil from the outside of the sampler and place in the foil bag provided with the 

sampler. Good work hygiene practices and diligent decontamination procedures prevents the spread 
of contamination even on the outside of the containers. 

 
10. Label the bag with appropriate information in accordance with SOP SA-6.3. 
 
11. Place the full sampler inside a lined cooler with ice and cool to 4˚C ± 2 ˚C.  Make sure any required 

trip blanks and temperature blanks are also in the cooler.   Secure custody of the cooler in 
accordance with SOP SA-6.3. 

 
12. Typically, collect three Encore™ samplers at each location.  Consult the SAP or laboratory to 

determine the required number of Encore™ samplers to be collected. 
 
13. The T-handle shall be decontaminated before moving to the next interval or location using a soap and 

water wash and rinse, and where applicable, the selected solvent as defined in the project planning 
documents. 

 
Using this type of sampling device eliminates the need for field preservation and the shipping restrictions 
associated with preservatives.   A complete set of instructions is included with each Encore™ sampler. 
 
After the Encore™samples are collected, they should be placed on ice immediately and delivered to the 
laboratory within 48 hours (following the chain-of-custody and documentation procedures outlined in 
SOP SA-6.1).  Samples must be preserved by the laboratory within 48 hours of sample collection. 
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6.2.1.2 Soil Samples to be Preserved in the Field 

Soil samples preserved in the field may be prepared for analyses using both the low-level (sodium 
bisulfate preservation) and high- to medium-level (methanol preservation) methods. 
 

Safety Reminder 
When using chemicals in the field to preserve samples, the FOL and/or SSO must 
ensure that Materials Safety Data Sheets (MSDSs) have been provided with the 

chemicals to be used.  They also must ensure that these chemicals have been added to 
the Chemical Inventory List contained within Section 5.0, Hazard Communication, of your 

Health and Safety Guidance Manual (HSGM).  Lastly, but most importantly, the FOL 
and/or SSO must review the hazards with personnel using these chemicals and ensure 

that provisions are available for recommended PPE and emergency measures (e.g., 
eyewash, etc.). 

 
Methanol Preservation (High to Medium Level): 

Bottles may be pre-spiked with methanol in the laboratory or prepared in the field.  Soil samples to be 
preserved in the field with methanol shall utilize 40 to 60 mL glass vials with septum-lined lids.  Each 
sample bottle shall be filled with 25 mL of demonstrated analyte-free purge-and-trap grade methanol.  
The preferred method for adding methanol to the sample bottle is by removing the lid and using a pipette 
or scaled syringe to add the methanol directly to the bottle. 
 

CAUTION 
NEVER attempt to pipette by mouth 

 
In situations where personnel are required to spike the septum using a hypodermic 
needle, the following provisions for handling sharps must be in place: 
 

-  Training of personnel regarding methods for handling of sharps 
-  Hard-sided containers for the disposal of sharps 
-  Provisions for treatment in cases where persons have received a puncture wound 

 
Soil shall be collected with the use of a decontaminated (or disposable), small-diameter coring device 
such as a disposable tube/plunger-type syringe with the tip cut off.  The outside diameter of the coring 
device must be smaller than the inside diameter of the sample bottle neck.   
 
A small electronic balance or manual scale will be necessary for measuring the volume of soil to be 
added to the methanol-preserved sample bottle.  Calibration of the scale shall be performed prior to use 
and intermittently throughout the day according to the manufacturer’s requirements. 
 
The sample should be collected as follows: 
 
1. Weigh the unused syringe and plunger to the nearest 0.01 gram. 
 
2. Pull the plunger back and insert the syringe into the soil to be sampled. 
 
3. Collect 8 to 12 grams of soil by pushing the syringe barrel into the soil. 
 
4. Weigh the sample and adjust until obtaining the required amount of sample. 
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5. Record the sample weight to the nearest 0.01 gram in the field logbook and/or on the sample log 
sheet. 

 
6. Extrude the weighed soil sample into the methanol-preserved sample bottle taking care not to contact 

the sample container with the syringe. 
 
7. If dirty, wipe soil particles from the threads of the bottle and cap.  Cap the bottle tightly. 
 
8. After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such 

that all of the soil is covered with methanol. 
 
9. Place the sample on ice immediately and prepare for shipment to the laboratory as described in SOP 

SA-6.1. 
 
Sodium Bisulfate Preservation (Low Level): 

CAUTION 
Care should be taken when adding the soil to the sodium bisulfate solution.  A chemical 

reaction of soil containing carbonates (limestone) may cause the sample to effervesce or 
the vial to possibly explode. To avoid this hazard or hazards of this type, a small sample 
aliquot should be subjected to the sample preservative. If it effervesces in an open air 

environment, utilize an alternative method such as Encore™ or 2-ounce jar. 

 
Bottles may be prepared in the laboratory or in the field with sodium bisulfate solution.  Samples to be 
preserved in the field using the sodium bisulfate method are to be prepared and collected as follows: 
 
1. Add 1 gram of sodium bisulfate to 5 mL of laboratory-grade deionized water in a 40 to 60 mL glass 

vial with septum-lined lid.   
 
2. Collect the soil sample and record the sample weight to the nearest 0.01 gram in the field logbook or 

on the sample log sheet as described for methanol preservation 
 
3. Add the weighed sample to the sample vial. 
 
4. Collect duplicate samples using the methanol preservation method on a one-for-one sample basis 

because it is necessary for the laboratory to perform both low-level and medium-level analyses. 
 
5. Place the samples on ice immediately and prepare for shipment to the laboratory as described in 

SOP SA-6.1. 
 

NOTE 
If lower detection limits are necessary, an option to field preserving with sodium bisulfate 
may be to collect EnCore™ samplers at a given sample location.  Consult the planning 
documents to determine whether this is required.  If it is, collect samples in accordance 

with the Encore™ sampling procedure above and then send all samplers to the 
laboratory to perform the required preservation and analyses.    

 
6.2.2 Procedure for Collecting Soil Samples for Non-Volatile Analyses 

Samples collected for non-volatile analyses may be collected as either grab or composite samples as 
follows: 
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1. With a stainless steel trowel or other approved tool, transfer a portion of soil to be sampled to a 

stainless steel bowl or disposable inert plastic tray. 
 
2. Remove roots, vegetation, sticks, and stones larger than the size of a green pea. 
 
3. Thoroughly mix the soil in the bowl or tray to obtain as uniform a texture and color as practicable.  

The soil type, moisture content, amount of vegetation, and other factors may affect the amount of 
time required to obtain a properly mixed sample.  In some cases, it may be impossible to obtain a 
uniform sample appearance.  Use the field logbook to describe any significant difficulties encountered 
in obtaining a uniform mixture. 

 
4. Transfer the mixed soil to the appropriate sample containers and close the containers. 
 
5. Label the sample containers in accordance with SOP SA-6.3. 
 
6. Place the containers in a cooler of ice as soon after collection as possible. 
 
7. Prepare the sample shipment and ship the samples in accordance with SOP SA-6.1. 
 

NOTE 
Cooling may not be required for some samples depending on the scheduled analyses.  

Consult the planning documents if in doubt regarding correct sample preservation 
conditions. When in doubt – Cool to 4˚C. 

 

NOTE 
Head space is permitted in soil sample containers for non-volatile analyses to allow for 

sample expansion. 

 
6.2.3 Procedure for Collecting Undisturbed Soil Samples  

NOTE 
Use of thin-walled undisturbed tube samplers is restricted by the consistency of the soil 

to be sampled.  Often, very loose and/or wet samples cannot be retrieved by the 
samplers, and soil with a consistency in excess of very stiff cannot be penetrated by the 

sampler.  Devices such as Dennison or Pitcher core samplers can be used to obtain 
undisturbed samples of stiff soil.  Using these devices normally increases sampling 
costs, and therefore their use should be weighed against the need for acquiring an 

undisturbed sample.  These devices are not discussed in this SOP because they are not 
commonly used. 

 
When it is necessary to acquire undisturbed samples of soil for purposes of engineering parameter 
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) shall be employed using 
the following collection procedure: 

 
1. In preparation for sampling utilizing a drill rig, field personnel must complete the following activities: 
 

• Ensure that all subsurface drilling activities are preceded by a utility clearance for the area to be 
investigated.  This includes activities described in SOP HS-1.0, Utility Location and Excavation 
Clearance, as well as any location-specific procedures that may apply.   
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REMEMBER 
If you are digging near a marked utility (within the diameter of an underground utility that 

has been marked plus 18 inches), you must first locate the utility through vacuum 
extraction or hand digging to ensure that your activities will not damage the utility. 

 
• Complete an Equipment Inspection Checklist for the drill rig or direct-push technology (DPT) rig. 

This checklist will be provided in the HASP. 
 
• Review the Safe Work Permit prior to conducting the activity. 

 
• Review the activity to be conducted. 
 

2. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling location and 
drill and/or clean out the borehole to the desired sampling depth.  Be careful to minimize potential 
disturbance of the material to be sampled.  In saturated material, withdraw the drill bit slowly to 
prevent loosening of the soil around the borehole and to maintain the water level in the hole at or 
above groundwater level. 

 

CAUTION 
The use of bottom-discharge bits or jetting through an open-tube sampler to clean out the 

borehole shall not be allowed.  Only the use of side-discharge bits is permitted. 

 
3. Determine whether a stationary piston-type sampler is required to limit sample disturbance and aid in 

retaining the sample.  Either the hydraulically operated or control rod activated-type of stationary 
piston sampler may be used.  

 
4. Prior to inserting the tube sampler into the borehole, check to ensure that the sampler head contains 

a check valve.  The check valve is necessary to keep water in the rods from pushing the sample out 
the tube sampler during sample withdrawal. In addition, the check valve maintains a positive suction 
within the tube to help retain the sample. 

 
5. A stainless steel tube sampler is typically used to minimize chemical reaction between the sample 

and the sampling tube. 
 
6. With the sampling tube resting on the bottom of the hole and the water level in the boring at 

groundwater level or above, push the tube into the soil with a continuous and rapid motion, without 
impacting or twisting. If the soil is too hard to penetrate by pushing alone, careful hammering may be 
used by minimizing drop distance (tapping) of the hammer. Before pulling the tube, turn it at least one 
revolution to shear the sample off at the bottom.  In no case shall the tube be pushed farther than the 
length provided for the soil sample.  Allow about 3 inches in the tube for cuttings and sludge. 

 
7. Upon removal of the sampling tube from the hole, measure the length of sample in the tube and also 

the length penetrated. 
 
8. Remove disturbed material in the upper end of the tube and measure the length of sample again. 
 
9. After removing at least 1 inch of soil from the lower end, place enough packing material (clean inert 

material such as paper or cloth) tightly in each end of the Shelby tube and then pour melted wax into 
each end to make at least a ½-inch wax plug and then add more packing material to fill the voids at 
both ends. 
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10. Place plastic caps on the ends, tape the caps in place, and dip the ends in wax to prevent loss of soil. 
 
11. Affix label(s) to the tube as required and record sample number, depth, penetration, and recovery 

length on the label. 
 
12. Mark the "up" direction on the side and upper end of the tube with indelible ink. 
 
13. Complete a chain-of-custody form (see SOP SA-6.3) and other required forms (including Attachment 

A of this SOP).  
 
14. Ship samples protected with suitable resilient packing material to reduce shock, vibration, and 

disturbance. 
 
 

CAUTION 
To preserve sample integrity do not allow tubes to freeze, and store the samples 

vertically with the same orientation they had in the ground, (i.e., top of sample is up) in a 
cool place out of the sun at all times. 

 

CAUTION 
A primary concern in the preparation of the wax plugs is the potential for the heat source 

and melted wax to cause a fire and/or burns.   Follow the directions below to prevent 
injury or fire. 

 
Electrical Heating 
 
Using hot plates to melt the wax is acceptable. In an outdoor setting, make sure a 
Ground Fault Circuit Interrupter (GFCI) is employed within the electrical circuit.  If a 
portable generator is used, ensure that the generator is an adequate distance from the 
sampling operation (at least 50 feet). Ensure that the extension cord is rated for the 
intended load and for outdoor use and is free from recognizable damage. Ensure 
flammable preservatives are not employed or stored near the hot plate.  Although a Hot 
Work Permit is not required, scene safety evaluation by site personnel of the above 
elements is.  As always, if a fire potential exists, the provisions for extinguishing must be 
immediately accessible as well as any provisions for first aid measures. 
 
Open Flame 
 
If an open flame is used, the following provisions are necessary: 
 
-   Complete a Hot Work Permit and any local permit required for elevated temperature         

applications. The Hot Work Permit, provided in your HASP, will aid the FOL and/or the 
SSO in ensuring that fire protection provisions (extinguishers, fire watches, etc.) are in 
place as well as ensuring that local requirements have been addressed.  

 
- Ensure that water is available to address any wax splashes or contact.  If possible, 

immerse the contacted area.  Where this is not possible, run water over the area and 
apply cold compresses.  The need for medical attention or first aid shall be 
determined on site under the direction of the SSO.  
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6.3 Surface Soil Sampling 

The simplest, most direct method of collecting surface soil samples for subsequent analysis is by use of a 
stainless steel shovel, hand auger, soil corer, or stainless steel or disposable plastic trowel.  
 

NOTE 
Multiple depth intervals are used to describe surface soil.  Sometimes surface soil is 
defined as soil from 0 to 2 inches below ground surface (bgs), and sometimes it is 

defined as soil from other depths such as 0 to 2 feet bgs.   Ensure that the definition of 
surface soil depth is clear before collecting surface soil samples.   

 
For the purposes of instruction, the terms “surface soil” and “near-surface soil” are used 
in this SOP as follows: 
 
- Surface soil - 0 to 6 inches bgs 
- Near-surface soil - 6 to 18 inches bgs 
 
If these intervals are defined differently in the planning documents, substitute the 
appropriate depth ranges. 

 
In general, the following equipment is necessary for obtaining surface soil samples: 
 
• Stainless steel or pre-cleaned disposable trowel. 
 
• Stainless steel hand auger, soil corer, or shovel. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in project planning document.  
 
• Required PPE. 
 

- Nitrile surgeon’s or latex gloves may be used, layered as necessary.  
 
- Safety glasses 

 
- Other – Items identified on the Safe Work Permit may be required based on location-specific 

requirements such as hearing protection, steel-toed work boots, and a hard hat when working 
near a drill rig.  These provisions will be listed in the HASP or directed by the FOL and/or SSO. 

 

Safety Reminder 
The use of latex products may elicit an allergic reaction in some people.  Should this 

occur, remove the latex gloves, treat for an allergic reaction, and seek medical attention 
as necessary. 

 
• Required paperwork (see SOP SA-6.3 and Attachment A of this SOP) 
 
• Required decontamination equipment 
 
• Required sample container(s) 
 
• Wooden stakes or pin flags 
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• Sealable polyethylene bags (e.g., Ziploc® baggies) 
 
• Heavy duty cooler 
 
• Ice 
 
• Chain-of-custody records and custody seals 
 
When acquiring surface soil samples, use the following procedure: 
 
1. Place padding or use knee pads when kneeling near the sample location.  If necessary, place plastic 

sheeting to provide a clean surface for sample equipment to avoid possible cross- contamination. 
 
2. Carefully remove vegetation, roots, twigs, litter, etc. to expose an adequate soil surface area to 

accommodate sample volume requirements. 
 
3. Using a precleaned syringe or EnCoreTM samplers, follow the procedure in Section 6.2.1 for collecting 

surface soil samples for volatile analysis.  Surface soil samples for volatile organic analysis should be 
collected deeper than 6 inches bgs because shallower material has usually lost most of the volatiles 
through evaporation.  Ensure that the appropriate surface soil depth is being analyzed in accordance 
with the planning document. 

 
4. Using decontaminated sampling tools, thoroughly mix in place a sufficient amount of soil to fill the 

remaining sample containers.  See Section 6.5 of this procedure for hand auger instruction, as 
needed. 

 
5. Transfer the sample into those containers utilizing a stainless steel trowel. 
 
6. Cap and securely tighten all sample containers.   
 
7. Affix a sample label to each container.  Be sure to fill out each label carefully and clearly, addressing 

all the categories described in SOP SA-6.3. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
9. Site restoration – Whenever removing sample materials, always restore the surface.  It is our intent to 

leave the area better than we found it.  Do NOT create trip hazards in areas when pedestrian traffic 
may exist. 

 
6.4 Near-Surface Soil Sampling 

Collection of samples from near the surface (depth of 6 to 18 inches) can be accomplished with tools 
such as shovels, hand auger, soil corers, and stainless steel or pre-cleaned disposable trowels and the 
equipment listed under Section 6.5 of this procedure.    
 
To obtain near-surface soil samples, the following protocol shall be used: 
 
1. With a clean shovel, make a series of vertical cuts in the soil to the depth required to form a square 

approximately 1 foot by 1 foot. 
 
2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a decontaminated 

stainless steel or pre-cleaned disposable trowel to remove any loose soil. 
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3. Follow steps 1 through 9 of Section 6.3. 
 
6.5 Subsurface Soil Sampling With a Hand Auger 

A hand augering system generally consists of a variety of stainless steel bucket bits (approximately 6.5 
inches long and 2, 2.75, 3.25, and 4 inches in diameter), series of extension rods (available in 2-, 3-, 4- 
and 5-inch lengths), and a T-handle connected to extension rods and to the auger bucket.  A larger- 
diameter bucket bit is commonly used to bore a hole to the desired sampling depth and then it is 
withdrawn.  The larger-diameter bit is then replaced with a smaller-diameter bit, lowered down the hole, 
and slowly turned into the soil to the completion depth (approximately 6 inches).  The apparatus is then 
withdrawn and the soil sample collected. 
 
The hand auger can be used in a wide variety of soil conditions.  It can be used to sample soil either from 
the surface, or to depths in excess of 12 feet.  However, the presence of subsurface rocks and landfill 
material and collapse of the borehole normally limit sampling depth. 
 
To accomplish soil sampling using a hand augering system, the following equipment is required: 
 
• Complete hand auger assembly (variety of bucket bit sizes) 
 
• Stainless steel mixing bowls 
 
• The equipment listed in Section 6.3  
 
• Miscellaneous hand tools as required to assemble and disassemble the hand auger units 
 

CAUTION 
Potential hazards associated with hand augering include: 
 
- Muscle strain and sprain due to over twisting and/or over compromising yourself. 
 
- Equipment failure due to excessive stress on the T-handle or rods through twisting.  

Failure of any of these components will result in a sudden release and potential injury 
due to that failure. 

 
As in all situations, any intrusive activities that could damage underground utilities shall 
be proceeded by a Dig/Excavation permit/ticket.  Call the Utility Locating service in the 
area or your Project Health and Safety Officer for more information.  When in doubt – Get 
the Ticket! 

 
To obtain soil samples using a hand auger, use the following procedure: 
 
1. Wearing designated PPE, attach a properly decontaminated bucket bit to a clean extension rod and 

attach the T-handle to the extension rod. 
 
2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).  
 
3. Twist the bucket into the ground while pushing vertically downward on the auger. The cutting shoes 

fill the bucket as it is advanced into the ground. 
 
4. As the auger bucket fills with soil, periodically remove any unneeded soil. 
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5. Add rod extensions as necessary to extend the reach of the auger.  Also, note (in a field notebook, 
boring log, and/or on a standardized data sheet) any changes in the color, texture or odor of the soil 
as a function of depth.  The project-specific planning document (SAP, HASP, etc.) describe 
requirements for scanning the soil with a real-time air monitoring instrument (e.g., PID, FID, etc.) and 
recording the measurements.  

 
6. After reaching the desired depth (e.g., the top of the interval to be sampled), slowly and carefully 

withdraw the apparatus from the borehole to prevent or minimize movement of soil from shallower 
intervals to the bottom of the hole. 

 
7. Remove the soiled bucket bit from the rod extension and replace it with another properly 

decontaminated bucket bit.  The bucket bit used for sampling is to be smaller in diameter than the 
bucket bit employed to initiate the borehole. 

 
8. Carefully lower the apparatus down the borehole.  Care must be taken to avoid scraping the borehole 

sides. 
 
9. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches. 
 
10. Discard the top of the core (approximately 1 inch), which represents any loose material collected by 

the bucket bit before penetrating the sample material.  
 
11. Using a precleaned syringe or EnCoreTM samplers, follow the procedure in Section 6.2.1 for collecting 

a soil sample for volatile compound analysis directly from the bucket bit.   
12. Utilizing a properly decontaminated stainless steel trowel or dedicated disposable trowel, remove the 

remaining sample material from the bucket bit and place into a properly decontaminated stainless 
steel mixing bowl. 

 
13. Homogenize the sample material as thoroughly as practicable then fill the remaining sample 

containers.  Refer to Section 6.2.2. 
 
14. Follow steps 4 through 7 listed in Section 6.3. 
 
6.5.1 Sampling Using Stainless Steel Soil Corers 
 
A soil corer is a stainless steel tube equipped with a cutting shoe and sample window in the side. The soil 
corer is advanced into the soil by applying downward pressure (body weight). The soil is unloaded by 
then forcing a ram towards the cutting shoe, which results in the discharge of the soil core through a 
window in the sleeve. 
 
Use, application, and sample protocol is the same as for hand augering provided above, but without 
necessarily rotating the corer while advancing it. 
 

SAFETY REMINDER 
Hand augering and soil corer sampling can be physically demanding based on the type 
of geology and subsurface encumbrances encountered.  Soil coring has some added 
hazards such the corer collapsing under your weight.  To reduce the potential for muscle 
strain and damage, the following measures will be incorporated: 
 
- Stretch and limber your muscles before heavy exertion.  This hazard becomes more 

predominant in the early morning hours (prior to muscles becoming limber) and later 
in the day (as a result of fatigue). 
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- Job rotation – Share the duties so that repetitive actions do not result in fatigue and 
injury. 

 
- Increase break frequencies as needed, especially as ambient conditions of heat 

and/or cold stress may dictate. 
 
- Do not force the hand tools or use cheater pipes or similar devices to bypass an 

obstruction.  Move to another location near the sampling point.  Exerting additional 
forces on the sampling devices can result in damage and/or failure that could 
potentially injure someone in the immediate vicinity.  

 
- Do not over compromise yourself when applying force to the soil corer or hand 

auger. If there is a sudden release, it could result in a fall or muscle injury due to 
strain. 

 
6.6 Subsurface Soil Sampling with a Split-Barrel Sampler  

A split-barrel (split-spoon) sampler consists of a heavy carbon steel or stainless steel sampling tube that 
can be split into two equal halves to reveal the soil sample (see Attachment B).  A drive head is attached 
to the upper end of the tube and serves as a point of attachment for the drill rod.  A removable tapered 
nosepiece/drive shoe attaches to the lower end of the tube and facilitates cutting.  A basket-like sample 
retainer can be fitted to the lower end of the split tube to hold loose, dry soil samples in the tube when the 
sampler is removed from the drill hole.  This split-barrel sampler is made to be attached to a drill rod and 
forced into the ground by means of a 140-pound or larger casing driver. 
 

Safety Reminder 
It is intended through the Equipment Inspection for Drill Rigs form provided in the HASP 
that the hammer and hemp rope, where applicable, associated with this activity will be 
inspected (no physical damage is obvious), properly attached to the hammer (suitable 

knots or sufficient mechanical devices), and is in overall good condition. 

 
Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from depths 
greater than those attainable with other soil sampling equipment.  
 
The following equipment is used for obtaining split-barrel samples: 
 
• Drilling equipment (provided by subcontractor). 
 
• Split-barrel samplers (2-inch OD, 1-3/8-inch ID, either 20 inches or 26 inches long);  Larger OD 

samplers are available if a larger volume of sample is needed. 
 
• Drive weight assembly, 140-pound weight, driving head, and guide permitting free fall of 30 inches. 
 
• Stainless steel mixing bowls. 
 
• Equipment listed in Section 6.3.  
 
The following steps shall be followed to obtain split-barrel samples (Steps 1 through 4 are typically 
performed by the drilling subcontractor): 
 
1. Attach the split-barrel sampler to the sampling rods. 
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2. Lower the sampler into the borehole inside the hollow stem auger bits.   
 
3. Advance the split-barrel sampler by hammering the length (typically 18 or 24 inches) of the split-

barrel sampler into the soil using 140-pound or larger hammer.   
 
4. When the desired depth is achieved, extract the drill rods and sampler from the augers and/or 

borehole. 
 
5. Detach the sampler from the drill rods. 
 
6. Place the sampler securely in a vise so it can be opened using pipe wrenches. 
 

CAUTION 
Pipe wrenches are used to separate the split spoon into several components. The 

driller’s helper should not apply excessive force through the use of cheater pipes or push 
or pull in the direction where, if the wrench slips, hands or fingers will be trapped against 

an immovable object. 

 
7. Remove the drive head and nosepiece with the wrenches, and open the sampler to reveal the soil 

sample. 
 
8. Immediately scan the sample core with a real-time air monitoring instrument (e.g., FID, PID, etc.) (as 

project-specific planning documents dictate).  Carefully separate (or cut) the soil core, with a 
decontaminated stainless steel knife or trowel, at about 6-inch intervals while scanning the center of 
the core for elevated readings.  Also scan stained soil, soil lenses, and anomalies (if present), and 
record readings. 

 
9. If elevated vapor readings were observed, collect the sample scheduled for volatile analysis from the 

center of the core where elevated readings occurred.  If no elevated readings where encountered, the 
sample material should be collected from the core's center (this area represents the least disturbed 
area with minimal atmospheric contact) (refer to Section 6.2.1). 

 
10. Using the same trowel, remove remaining sample material from the split-barrel sampler (except for 

the small portion of disturbed soil usually found at the top of the core sample) and place the soil into a 
decontaminated stainless steel mixing bowl. 

 
11. Homogenize the sample material as thoroughly as practicable then fill the remaining sample 

containers (refer to Section 6.2.2). 
 
12. Follow steps 4 through 7 in Section 6.3. 
 
6.7 Subsurface Soil Sampling Using Direct-Push Technology 

Subsurface soil samples can be collected to depths of 40+ feet using DPT.  DPT equipment, 
responsibilities, and procedures are described in SOP SA-2.5. 
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6.8 Excavation and Sampling of Test Pits and Trenches 

6.8.1 Applicability 

This subsection presents routine test pit or trench excavation techniques and specialized techniques that 
are applicable under certain conditions. 
 

CAUTION 
During the excavation of trenches or pits at hazardous waste sites, several health and 

safety concerns arise from the method of excavation.  No personnel shall enter any test 
pit or excavation over 4 feet deep except as a last resort, and then only under direct 
supervision of a Competent Person (as defined in 29 CFR 1929.650 of Subpart P - 

Excavations).  Whenever possible, all required chemical and lithological samples should 
be collected using the excavator bucket or other remote sampling apparatus.  If entrance 
is required, all test pits or excavations must be stabilized by bracing the pit sides using 
specifically designed wooden, steel, or aluminum support structures or through sloping 
and benching.  Personnel entering the excavation may be exposed to toxic or explosive 

gases and oxygen-deficient environments; therefore, monitoring will be conducted by the 
Competent Person to determine if it is safe to enter.  Any entry into a trench greater than 

4 feet deep will constitute a Confined Space Entry and must be conducted in 
conformance with OSHA standard 29 CFR 1910.146.  In all cases involving entry, 
substantial air monitoring, before entry, appropriate respiratory gear and protective 

clothing determination, and rescue provisions are mandatory.  There must be at least 
three people present at the immediate site before entry by one of the field team 

members.  This minimum number of people will increase based on the potential hazards 
or complexity of the work to be performed. The reader shall refer to OSHA regulations 
29 CFR 1926.650, 29 CFR 1910.120, 29 CFR 1910.134, and 29 CFR 1910.146.  High-
hazard entries such as this will be supported by members of the Health Sciences Group 

professionally trained in these activities. 

 
Excavations are generally not practical where a depth of more than about 15 to 20-feet is desired, and 
they are usually limited to a few feet below the water table.  In some cases, a pumping system may be 
required to control water levels within the pit, providing that pumped water can be adequately stored or 
disposed.  If soil data at depths greater than 15-feet are required, the data are usually obtained through 
test borings instead of test pits.   
 
In addition, hazardous wastes may be brought to the surface by excavation equipment.  This material, 
whether removed from the site or returned to the subsurface, must be properly handled according to any 
and all applicable federal, state, and local regulations. 
 
6.8.2 Test Pit and Trench Excavation 

Test pits or trench excavations are constructed with the intent that they will provide an open view of 
subsurface lithology and/or disposal conditions that a boring will not provide. These procedures describe 
the methods for excavating and logging test pits and trenches installed to determine subsurface soil and 
rock conditions.  Test pit operations shall be logged and documented (see Attachment C). 
 
Test pits and trenches may be excavated by hand or power equipment to permit detailed descriptions of 
the nature and contamination of the in-situ materials.  The size of the excavation will depend primarily on 
the following: 
 
• The purpose and extent of the exploration 



 Number 
 SA-1.3 

Page 
 20 of 31 

Subject 
 
 SOIL SAMPLING Revision 

 9 
Effective Date 
 04/07/2008 

 

019611/P Tetra Tech NUS, Inc. 

 
• The space required for efficient excavation 
 
• The chemicals of concern 
 
• The economics and efficiency of available equipment 
 
Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to 6 feet 
wide and may be extended for any length required to reveal conditions along a specific line.  The 
following table provides guidelines for design consideration based on equipment efficiencies. 
 

Equipment Typical Widths, in Feet 
Trenching machine 0.25 to 1.0 
Backhoe/Track Hoe 2 to 6 

 
The lateral limits of excavation of trenches and the position of test pits shall be carefully marked on area 
base maps.  If precise positioning is required to indicate the location of highly hazardous materials, 
nearby utilities, or dangerous conditions, the limits of the excavation shall be surveyed.  Also, if precise 
determination of the depth of buried materials is needed for design or environmental assessment 
purposes, the elevation of the ground surface at the test pit or trench location shall also be determined by 
survey.  If the test pit/trench will not be surveyed immediately, it shall be backfilled and its position 
identified with stakes placed in the ground at the margin of the excavation for later surveying.   
 
The construction of test pits and trenches shall be planned and designed in advance as much as 
possible.  However, the following field conditions may necessitate revisions to the initial plans: 
 
• Subsurface utilities 
 
• Surface and subsurface encumbrances 
 
• Vehicle and pedestrian traffic patterns 
 
• Purpose for excavation (e.g., the excavation of potential ordnance items) 
 
The final depth and construction method shall be collectively determined by the FOL and designated 
Competent Person.  The actual layout of each test pit, temporary staging area, and spoils pile may further 
be predicated based on site conditions and wind direction at the time the test pit is excavated.  Prior to 
excavation, the area may be surveyed by magnetometer or metal detector or other passive methods 
specified in SOP HS1.0, Utility Location and Excavation Clearance, to identify the presence of 
underground utilities or drums. Where possible, the excavator should be positioned upwind and 
preferably within an enclosed cab. 
 
No personnel shall enter any test pit or excavation except as a last resort, and then only under direct 
supervision of a Competent Person.  If entrance is required, OSHA requirements must be met (e.g., walls 
must be braced with wooden or steel braces, ladders must be placed for every 25 feet of lateral travel 
and extended 3 feet above ground surface).  A temporary guard rail or vehicle stop must be placed along 
the surface of the hole before entry in situations where the excavation may be approached by traffic. 
Spoils will be stockpiled no closer than 2 feet from the sidewall of the excavation. The excavation 
equipment operator shall be careful not to undercut sidewalls and will, where necessary, bench back to 
increase stability. The top cover, when considered clean, will be placed separately from the subsurface 
materials to permit clean cover.  It is emphasized that the project data needs should be structured such 
that required samples can be collected without requiring entrance into the excavation.  For example, 
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samples of leachate, groundwater, or sidewall soil can be collected with telescoping poles or similar 
equipment. 
 
Dewatering and watering may be required to ensure the stability of the side walls, to prevent the bottom 
of the pit from heaving, and to keep the excavation stable.  This is an important consideration for 
excavations in cohesionless material below the groundwater table and for excavations left open greater 
than a day.  Liquids removed as a result of dewatering operations must be handled as potentially 
contaminated materials.  Procedures for the collection and disposal of such materials should be 
discussed in the site-specific project plans. 
 
Where possible excavations and test pits shall be opened and closed within the same working day. 
Where this is not possible, the following engineering controls shall be put in place to control access: 
 
• Trench covers/street plates 
 
• Fences encompassing the entire excavation intended to control access 
 
• Warning signs warning personnel of the hazards 
 
• Amber flashing lights to demarcate boundaries of the excavation at night 
 
Excavations left open will have emergency means to exit should someone accidentally enter. 
 
6.8.3 Sampling in Test Pits and Trenches 

6.8.3.1 General 

Log test pits and trenches as they are excavated in accordance with the Test Pit Log presented in 
Attachment C.  These records include plan and profile sketches of the test pit/trench showing materials 
encountered, their depth and distribution in the pit/trench, and sample locations.  These records also 
include safety and sample screening information. 
 
Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely necessary, and 
can occur only after all applicable health and safety and OSHA requirements have been met as stated 
above. These provisions will be reiterated as appropriate in the project-specific HASP.   
 
The final depth and type of samples obtained from each test pit will be determined at the time the test pit 
is excavated.  Sufficient samples are usually obtained and analyzed to quantify contaminant distribution 
as a function of depth for each test pit.  Additional samples of each waste phase and any fluids 
encountered in each test pit may also be collected. 
 
In some cases, samples of soil may be extracted from the test pit for reasons other than waste sampling 
and chemical analysis, for instance, to obtain geotechnical information.  Such information includes soil 
types, stratigraphy, strength, etc., and could therefore entail the collection of disturbed (grab or bulk) or 
relatively undisturbed (hand-carved or pushed/driven) samples that can be tested for geotechnical 
properties.  The purposes of such explorations are very similar to those of shallow exploratory or test 
borings, but often test pits offer a faster, more cost-effective method of sampling than installing borings. 
 
6.8.3.2 Sampling Equipment 

The following equipment is needed for obtaining samples for chemical or geotechnical analysis from test 
pits and trenches: 
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• Backhoe or other excavating machinery. 
 
• Shovels, picks, hand augers, and stainless steel trowels/disposable trowels. 
 
• Sample container - bucket with locking lid for large samples; appropriate bottle ware for chemical or 

geotechnical analysis samples. 
 
• Polyethylene bags for enclosing sample containers; buckets. 
 
• Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps, and 

right angle adapter for conduit (see Attachment D). 
 
6.8.3.3 Sampling Methods 

The methods discussed in this section refer to test pit sampling from grade level.  If test pit entry is 
required, see Section 6.8.3.4. 
 
• Excavate the trench or pit in several 0.5- to 1.0-foot depth increments.  Where soil types support the 

use of a sand bar cutting plate, use of this device is recommended to avoid potentially snagging 
utilities with the excavator teeth.  It is recommended that soil probes or similar devices be employed 
where buried items or utilities may be encountered.  This permits the trench floor to be probed prior to 
the next cut.  

 
• After each increment: 
 

- the operator shall wait while the sampler inspects the test pit from grade level 
 

- the sampler shall probe the next interval where this is considered necessary.  Practical depth 
increments for lithological evaluations may range from 2 to 4 feet i or where lithological changes 
are noted. 

 
• The backhoe operator, who will have the best view of the test pit, shall immediately cease digging if: 
 
 - Any fluid phase, including groundwater seepage, is encountered in the test pit 
 
 - Any drums, other potential waste containers, obstructions, or utility lines are encountered 
 
 - Distinct changes of material being excavated are encountered 
 
This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety 
protocol.  Depending on the conditions encountered, it may be required to excavate more slowly and 
carefully with the backhoe. 
 
For obtaining test pit samples from grade level, the following procedure shall be followed: 
 
• Use the backhoe to remove loose material from the excavation walls and floor to the greatest extent 

possible. 
 
• Secure the walls of the pit, if necessary.  (There is seldom any need to enter a pit or trench that would 

justify the expense of shoring the walls.  All observations and samples should be taken from the 
ground surface.) 
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• Samples of the test pit material are to be obtained either directly from the backhoe bucket or from the 
material after it has been deposited on the ground, as follows: 

 
a. The sampler or FOL shall direct the backhoe operator to remove material from the selected depth 

or location within the test pit/trench. 
 
b. The backhoe operator shall bring the bucket over to a designated location on the sidewall a 

sufficient distance from the pit (at least 5 feet) to allow the sampler to work around the bucket. 
 

c. After the bucket has been set on the ground, the backhoe operator shall either disengage the 
controls or shut the machine down. 

 
d. When signaled by the operator that it is safe to do, the sampler will approach the bucket.  

 
e. The soil shall be monitored with a photoionization or flame ionization detector (PID or FID) as 

directed in the project -specific planning documents. 
 

f. The sampler shall collect the sample from the center of the bucket or pile in accordance with 
surface soil sampling procedures of Section 6.3 or 6.4, as applicable.  Collecting samples from 
the center of a pile or bucket eliminates cross-contamination from the bucket or other depth 
intervals.   

 
• If a composite sample is desired, several depths or locations within the pit/trench will be selected, and 

the bucket will be filled from each area.  It is preferable to send individual sample bottles filled from 
each bucket to the laboratory for compositing under the more controlled laboratory conditions.  
However, if compositing in the field is required, each sample container shall be filled from materials 
that have been transferred into a mixing bucket and homogenized.  Note that 
homogenization/compositing is not applicable for samples to be subjected to volatile organic analysis. 

 

CAUTION 
Care must be exercised when using the remote sampler described in the next step 

because of potential instability of trench walls. In situations where someone must move 
closer than 2 feet to the excavation edge, a board or platform should be used to displace 

the sampler’s weight to minimize the chance of collapse of the excavation edge. Fall 
protection should also be employed when working near the edges or trenches greater 

than 6 feet deep.  An immediate means to extract people who have fallen into the trench 
will be immediately available.  These means may include ladders or rope anchor points. 

 
• Using the remote sampler shown in Attachment D, samples can be taken at the desired depth from 

the sidewall or bottom of the pit as follows: 
 

a. Scrape the face of the pit/trench using a long-handled shovel or hoe to remove the smeared zone 
that has contacted the backhoe bucket. 

 
b. Collect the sample directly into the sample jar, by scraping with the jar edge, eliminating the need 

for sample handling equipment and minimizing the likelihood of cross-contamination.  
 

c. Cap the sample jar, remove it from the remote sampler assembly, and package the sample for 
shipment in accordance with SOP SA-6.3.  

 
• Complete documentation as described in SOP SA-6.3 and Attachment C of this SOP. 
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6.8.3.4 In-Pit Sampling 

Under rare conditions, personnel may be required to enter the test pit/trench.  This is necessary only 
when soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g., excessive 
mixing of soil or wastes within the test pit/trench) or when samples from relatively small discrete zones 
within the test pit are required.  This approach may also be necessary to sample any seepage occurring 
at discrete levels or zones in the test pit that are not accessible with remote samplers. 
 
In general, personnel shall sample and log pits and trenches from the ground surface, except as provided 
for by the following criteria: 
 
• There are no practical alternative means of obtaining such data. 
 
• The SSO and Competent Person determine that such action can be accomplished without breaching 

site safety protocol.  This determination will be based on actual monitoring of the pit/trench after it is 
dug (including, at a minimum, measurements of oxygen concentration, flammable gases, and toxic 
compounds, in that order).  Action levels will be provided in project-specific planning documents. 

 
• A company-designated Competent Person determines that the pit/trench is stable trough soil 

classification evaluation/inspections or is made stable (by cutting/grading the sidewalls or using 
shoring) prior to entrance of any personnel.  OSHA requirements shall be strictly observed.   

 
If these conditions are satisfied, only one person may enter the pit/trench.  On potentially hazardous 
waste sites, this individual shall be dressed in selected PPE as required by the conditions in the pit.  
He/she shall be affixed to a harness and lifeline and continuously monitored while in the pit. 
 
A second and possible third individual shall be fully dressed in protective clothing including a self-
contained breathing device and on standby during all pit entry operations to support self rescue or 
assisted self rescue.  The individual entering the pit shall remain therein for as brief a period as practical, 
commensurate with performance of his/her work.  After removing the smeared zone, samples shall be 
obtained with a decontaminated trowel or spoon.   
 
6.8.3.5 Geotechnical Sampling 

In addition to the equipment described in Section 6.8.3.2, the following equipment is needed for 
geotechnical sampling: 
 
• Soil sampling equipment, similar to that used in shallow drilled boring (i.e., thin-walled tube 

samplers), that can be pushed or driven into the floor of the test pit. 
 
• Suitable driving (e,g., sledge hammer) or pushing (e.g., backhoe bucket) equipment used to advance 

the sampler into the soil. 
 
• Knives, spatulas, and other suitable devices for trimming hand-carved samples. 
 
• Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely 

transporting collected soil samples. 
 
• Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil samples 

for classification and strength properties. 
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Disturbed grab or bulk geotechnical soil samples may be collected for most soil in the same manner as 
comparable soil samples for chemical analysis.  These collected samples may be stored in jars or plastic-
lined sacks (larger samples), which will preserve their moisture content.  Smaller samples of this type are 
usually tested for their index properties to aid in soil identification and classification: larger bulk samples 
are usually required to perform compaction tests. 
 
Relatively undisturbed samples are usually extracted in cohesive soil using thin-walled tube samplers, 
and such samples are then tested in a geotechnical laboratory for their strength, permeability, and/or 
compressibility.  The techniques for extracting and preserving such samples are similar to those used in 
performing Shelby tube sampling in borings, except that the sampler is advanced by hand or backhoe, 
rather than by a drill rig.  Also, the sampler may be extracted from the test pit by excavation around the 
tube when it is difficult to pull it out of the ground.  If this excavation requires entry of the test pit, the 
requirements described in Section 6.8.3.4 shall be followed.  The thin-walled tube sampler shall be 
pushed or driven vertically into the floor or steps excavated in the test pit at the desired sampling 
elevations.  Extracting tube samples horizontally from the walls of the test pit is not appropriate because 
the sample will not have the correct orientation. 
 
A sledge hammer or backhoe may be used to drive or push the tube into the ground.  Place a piece of 
wood over the top of the sampler or sampling tube to prevent damage during driving/pushing of the 
sample.  Pushing the sampler with a constant thrust is always preferable to driving it with repeated blows, 
thus minimizing disturbance to the sample.  When using a sledge hammer, it is recommended that the 
sampler be stabilized using a rope/strap wrench or pipe wrench to remove the person’s hands holding the 
sampler from the strike zone.  If the sample cannot be extracted by rotating it at least two revolutions (to 
shear off the sample at the bottom), hook the sampler to the excavator or backhoe and extract.  This 
means an alternative head will be used as a connection point or that multiple choke hitches will be 
applied to extract the sampler.  If this fails and the excavator can dig deeper without potentially impacting 
subsurface utilities, excavate the sampler.  If this fails or if the excavator cannot be used due to 
subsurface utilities, hand-excavate to remove the soil from around the sides of the sampler.  If hand-
excavation requires entry into the test pit, the requirements in Section 6.8.3.4 must be followed.  Prepare 
the sample as described in Steps 9 through 13 in Section 6.2.3, and label, pack and transport the sample 
in the required manner, as described in SOPs SA-6.3 and SA-6.1. 
 
6.8.4 Backfilling of Trenches and Test Pits 

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end of each 
day.  No excavations shall remain open during non-working hours unless adequately covered or 
otherwise protected.   
 
Before backfilling, the onsite crew may photograph, if required by the project-specific work plan, all 
significant features exposed by the test pit and trench and shall include in the photograph a scale to show 
dimensions.  Photographs of test pits shall be marked to include site number, test pit number, depth, 
description of feature, and date of photograph.  In addition, a geologic description of each photograph 
shall be entered in the site logbook.  All photographs shall be indexed and maintained as part of the 
project file for future reference. 
 
After inspection, backfill material shall be returned to the pit under the direction of the FOL.  Backfill 
should be returned to the trench or test pit in 6-inch to 1-foot lifts and compacted with the bucket. Remote 
controlled tampers or rollers may be lowered into the trench and operated from top side. This procedure 
will continue to the grade surface. It is recommended that the trench be tracked or rolled in. During 
excavation, clean soil from the top 2 feet may have been separated to be used to cover the last 
segments. Where these materials are not clean, it is recommended that clean fill be used for the top 
cover. 
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If a low-permeability layer is penetrated (resulting in groundwater flow from an upper contaminated flow 
zone into a lower uncontaminated flow zone), backfill material must represent original conditions or be 
impermeable.  Backfill could consist of a soil-bentonite mix prepared in a proportion specified by the FOL 
(representing a permeability equal to or less than original conditions).  Backfill can be covered by "clean" 
soil and graded to the original land contour.  Revegetation of the disturbed area may also be required. 
 
6.9 Records 

The appropriate sample log sheet (see Attachment A of this SOP) must be completed by the site 
geologist/sampler for all samples collected.  All soil sampling locations should be documented by tying in 
the location of two or more nearby permanent landmarks (building, telephone pole, fence, etc.) or 
obtaining GPS coordinates; and shall be noted on the appropriate sample log sheet, site map, or field 
notebook.  Surveying may also be necessary, depending on the project requirements.   
 
Test pit logs (see Attachment C of this SOP) shall contain a sketch of pit conditions.  If the project-specific 
work plan requires photographs, at least one photograph with a scale for comparison shall be taken of 
each pit.  Included in the photograph shall be a card showing the test pit number.  Boreholes, test pits, 
and trenches shall be logged by the field geologist in accordance with SOP GH-1.5.   
 
Other data to be recorded in the field logbook include the following: 
 
• Name and location of job 
 
• Date of boring and excavation 
 
• Approximate surface elevation 
 
• Total depth of boring and excavation 
 
• Dimensions of pit 
 
• Method of sample acquisition 
 
• Type and size of samples 
 
• Soil and rock descriptions 
 
• Photographs if required 
 
• Groundwater levels 
 
• PID/FID/LEL/O2 meter readings 
 
• Other pertinent information, such as waste material encountered 
 
In addition, site-specific documentation to be maintained by the SSO and/or Competent Person will be 
required including: 
 
• Calibration logs 
 
• Excavation inspection checklists 
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• Soil type classification 
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ATTACHMENT A 
SOIL & SEDIMENT SAMPLE LOG SHEET 
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ATTACHMENT B 
SPLIT-SPOON SAMPLER 
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ATTACHMENT C 
TEST PIT LOG 
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The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE 

This procedure describes the appropriate containers to be used for samples depending on the analyses to 
be performed, and the steps necessary to preserve the samples when shipped off site for chemical 
analysis. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of S172.101 and 91 72.1 02 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, IATA has 
adopted DOT "hazardous materials" as IATA "Dangerous Goods." 

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (~261.30 et seq.), or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (~261.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by 
EPA. 

Markinq - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

n.o.i - Not otherwise indicated (may be used interchangeably with n.0.s.). 

n.0.s. - Not otherwise specified. 

Packaqinq - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b). 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 

Common Preservatives: 

0 Hydrochloric Acid - HCI 
-0 Sulfuric Acid - H2S04 
0 Nitric Acid - HN03 
0 Sodium Hydroxide - NaOH 
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0 Zinc Acetate 
0 Sodium Thiosulfate - Na2S203 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. 

ReDortable Quantitv [RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR S172.101 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping, 
and custody of samples up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the shipper. 

5.0 PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as 
other information) per 40 CFR 136. In general, the sample container shall allow approximately 
5-1 0 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport. 
However, for collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. 

Once opened, the container must be used at once for storage of a particular sample. Unused but opened 
containers are to be considered contaminated and must be discarded. Because of the potential for 
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and biological 
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5.2.1 Overview 

Dilution 

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents 
required for sample preservation will either be added to the sample containers by the laboratory prior to 
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of 
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4"C, whereas high-hazard samples are not cooled. 

Concentration Estimated 
Amount 

Required for 
Preservation 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

1 part concentrated H2S04: 1 part 
double-distilled, deionized water 
Undiluted concentrated HN03 
400 grams solid NaOH dissolved in 
870 mL double-distilled, deionized 
water; yields 1 liter of solution 

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all 
hazardous chemicals brought to the work site (see Section 5 of the TtNUS Health and Safety Guidance 
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is 
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/ 
disposing of these substances review the appropriate MSDS for substances they will work with. The 
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where 
they are readily-accessible to all personnel. 

18N 2 - 5 m L  

16N 2 - 5 m L  
1 ON 2 mL 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water 
(not vice versa). A dilutions guide is provided below. 

AcidIBase 

Hydrochloric Acid (HCI) 

Sulfuric Acid (H2S04) 

Nitric Acid (HNOJ 
Sodium Hydroxide 
(NaOH) 

I 6N I 5-10 mL 1 part concentrated HCI: 1 part 
double-distilled, deionized water 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions 
vary, more preservative may be required. Consequently, the final sample pH must be checked using 
narrow-range pH paper, as described in the generalized procedure detailed below: 
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0 Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 
0-6 or pH 7.5-1 4, as applicable). 

Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

0 To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on KI-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch paper. 
Repeat until a drop of sample produces no color on the KI-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described above. 

0 Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate 
solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double- 
distilled, deionized water to make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

0 Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for 
residual chlorine use a field test kit specially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are described below: 

0 The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). 
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0 To perform filtration, thread the tubing through the peristaltic pump head. Attach the filter canister to 
the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous sample 
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration. 
Run approximately 100 ml of sample through the filter and discard prior to sample collection. 
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0 Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packauinu and Shipping 

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training 
course are authorized to package and ship hazardous substances. These trained individuals are 
responsible for performing shipping duties in accordance with this training. 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

0 Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

0 Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental samples are outlined in the remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

0 Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

0 Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag 
(e.g. “garbage” bag). Drain plugs on coolers must be taped shut. 

0 Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if 
required) to minimize the possibility of the container breaking. 

0 If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on 
top of packing material (minimum of 8 pounds of ice for a medium-size cooler). 

Seal (i:e., tape or tie top in knot) large liner bag. 0 

0 The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and 
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC 
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC 
form should then state how many coolers are included with that shipment. 

0 Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used 
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container 
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required; 
there are no DOT restrictions on mode of transportation. 
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Sample Type and Concentration Container") Sample Size 

Organics 
(GC&GC/MS) 

Preservation(" Holding Time") 

lnorganics 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

None 

None 

Organic/ 
Inorganic 

48 hours to lab 
preservation 
14 days to extraction; 
40 days after extraction 

14 days to extraction; 
40 days after extraction 

6 months 
(Hg - 28 days) 
Cyanide (1 4 days) 
NA 

35 days until 
extraction; 
40 days after extraction 
7 days until 
preparation; analysis 
as per fraction 

voc Low Borosilicate glass 

voc 

Extractables (Low 
SVOCs and 
pesticideslPCBs) 
Extractables (Medium 
SVOCs and 
pesticides/PCBs) 
Low/Medium 

High Hazard 

All 

Extractables (Low Amber glass 
SVOCs and 
pesticide/PCBs) 
Extractables (Medium Amber glass 
SVOCs and 
pesticide/PCBs) 
Metals Low High-density polyethylene 

Medium Wide-mouth glass 
Cyanide Low High-density polyethylene 
Cyanide Medium Wide-mouth glass 
High Hazard Wide-mouth glass 

Encore Sampler 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

HCI to s 2 

40 days after extractior 

All 

2x2 Lor  4x1 L 

Wide-mouth glass 

None 7 days to extraction; 
40 days after extractior 

Volatile 
Organics 

1 L  HN03 to pH s2 6 months (Hg-28 days: 
1602. None 6 months 

1 L  NaOH to pHz12 14 days 
16 oz. None 14 days 
8 oz. None 14 days 

Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended 
6 mm OD, 4 mm ID 

SOIL 
Organics 
(GC&GC/MS) 

lnorganics 

Organic/lnorga 
nic 
Dioxin/Furan 

TCLP 

Al R 

(3) 5 g Samplers 

8 oz. 

8 oz. 

8 oz. 

8 oz. 

4 02. 

8 oz. 
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ATTACHMENT B 

Acidity P, G 

Alkalinity P, G 
Ammonia - Nitrogen P, G 
Biochemical Oxygen Demand (BOD) P, G 

Bromide P, G 
Chemical Oxygen Demand (COD) P, G 
Chloride P, G 
Chlorine, Total Residual P, G 
Color P, G 

Cyanide, Total and Amenable to P, G 
Chlorination 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C; HzS04 to pH 2 
Cool. 4°C 
None required 
Cool, 4°C; H2S04 to pH 2 

14 days 

I 
48 hours 
28 days 

28 days I 
None required 
None required 
Cool, 4°C 
Cool, 4°C; NaOH to pH 12; 
0.6 g ascorbic acid(5) 

28 days 
Analyze immediately 

I 
48 hours 

28 days . 

48 hours 
28 days 

28 days 

48 hours 
Analyze immediately 
8 hours 
28 days 

28 days I 
7 days 
7 days 
7 days 

28 days 
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I I 28days Mercury (Hg) P, G I HN03 to pH 2 
Metals, except Chromium VI and Mercury I P, G I HN03 to pH 2 I 6 months 

Parameter Number/Name Container” ) 

ORGANIC TESTS?’ 

P rese rvat io n“”” Maximum Holding 
Time(4) 

Purgeable Halocarbons 

Purgeable Aromatic Hydrocarbons 

Sulfide 

Sulfite 
Turbidity 

Acrolein and Acrylonitrile 

P, G Cool, 4°C; add zinc acetate 7days 
plus sodium hydroxide to pH 9 

P, G None required Analyze immediately 
P, G Cool, 4°C 48 hours 

Phenols”’) 

Benzidines” ‘12’ 

Phthalate esters‘”’ 

Nitrosamines(”’* (14’ 

PCBs(”’ 

Nitroaromatics & Isophorone‘”’ 

Polynuclear Aromatic Hydrocarbons 
(PAH~)(I 1 ),(I 4) 

Haloetherd’ ‘ I  

Dioxin/Furan (TCDDTTCDF)” ’I 
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(1) Polyethylene (P): generally 500 ml or Glass (G): generally 1 L. 
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each 

aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve 
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is 
completed. 

(3) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the 
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples 
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or 
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the longer 
periods, and has received a variance from the Regional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper 

before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition 
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12. 

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling. 
(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must 

be analyzed within 3 days of sampling. 
(1 1) When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum 

holding times should be observed for optimum safeguard of sample integrity. When the analytes of concern fall within two 
or more chemical categories, the sample may be preserved by cooling to 4"C, reducing residual chlorine with 0.008% 
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for 
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time 
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0*0.2 to prevent rearrangement to 
benzidine. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere. 
(14) For the analysis of diphenylnitrosamine, add 0.008% Naps203 and adjust pH to 7-10 with NaOH within 24 hours of 

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted 
sampling. 

within 72 hours of collection. For the analysis of aldrin, add 0.008% Na2S203. 

019611/P Tetra Tech NUS, Inc. 



- I 
IRl STANDARD 

OPERATING 
U I PROCEDURES 

TETRATECH NUS, INC. I 
Subject 

F I E LD DOC U MEN TAT I0 N 

Number 
SA-6.3 

Effective Date 
09/03 

Revision 
2 

~ 

Applicability 
Tetra Tech NUS, Inc. 

Earth Sciences Department 

D. Senovich 

Prepared 

Approved Ji 
TABLE OF CONTENTS 

SECTION PAGE 

1.0 PURPOSE ....................................... a ................................................................................................ 2 

2.0 SCOPE ............................................................................................................................................. 2 

3.0 GLOSSARY ..................................................................................................................................... 2 

4.0 RESPONSIBILITIES ........................................................................................................................ 2 

5.0 PROCEDURES ................................................................................................................................ 2 

5.1 
5.1 .I 
5.1.2 
5.2 
5.3 
5.3.1 
5.3.2 
5.3.3 
5.4 
5.4.1 
5.4.2 

SITE LOGBOOK ............................................................................................................. 2 
General ............................................................................................................................ 2 
Photographs .................................................................................................................... 3 
FIELD NOTEBOOKS ...................................................................................................... 3 
FIELD FORMS ................................................................................................................ 4 
Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results.. 4 
Hydrogeological and Geotechnical Forms ...................................................................... 5 
Equipment Calibration and Maintenance Form ............................................................... 6 
FIELD REPORTS ............................................................................................................ 6 
Daily Activities Report ...................................................................................................... 6 
Weekly Status Reports .................................................................................................... 7 

6.0 LISTING OF TETRA TECH NUS FIELD FORMS FOUND ON THE TTNUS INTRANET SITE. 
HTTP://INTRANET.TTNUS.COM CLICK ON FIELD LOG SHEETS .............................................. 7 

ATTACHMENTS 

A TY PlCAL SITE LOGBOOK ENTRY ....................................................................................... 9 
B SAMPLE LABEL ..................................................................................................................... 10 
C CHAIN-OF-CUSTODY RECORD FORM ............................................................................... 11 
D CHAIN-OF-CUSTODY SEAL ................................................................................................. 12 

01 961 1/P Tetra Tech NUS, Inc. 



Subject 

FIELD DOCUMENTATION 

1 .o PURPOSE 

Number Page 

Revision Effective Date 

SA-6.3 2of 12 

2 09/03 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record 
forms, logs and reports generally initiated and maintained for documenting Tetra Tech NUS field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Tetra Tech NUS field 
activities, as applicable. Other or additional documents may be required by specific client contracts or 
project planning documents. 

3.0 GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Proiect Manaqer (PM) - The Project Manager is responsible for obtaining hardbound, controlled- 
distribution logbooks (from the appropriate source), as needed. In addition, the Project Manager is 
responsible for placing all field documentation used in site activities (i.e., records, field reports, sample 
data sheets, field notebooks, and the site logbook) in the project's central file upon the completion of field 
work. 

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate and current forms and field reports illustrated in this guideline 
(and any additional forms required by the contract) are correctly used, accurately filled out, and completed 
in the required time-frame. 

5.0 PROCEDURES 

5.1 Site Loqbook 

5.1 .I General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major onsite 
activities are documented. At a minimum, the following activities/events shall be recorded or referenced 
(daily) in the site logbook: 

All field personnel present 
ArrivaVdeparture of site visitors 
Time and date of H&S training 
ArrivaVdeparture of equipment 
Time and date of equipment calibration 
Start and/or completion of borehole, trench, monitoring well installation, etc. 
Daily onsite activities performed each day 
Sample pickup information 
Health and Safety issues (level of protection observed, etc.) 
Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
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that onsite activities take place which involve Tetra Tech NUS or subcontractor personnel. 
completion of the fieldwork, the site logbook must become part of the project's central file. 

Upon 

The following information must be recorded on the cover of each site logbook: 

0 Project name 
0 

0 Sequential book number 
0 Start date 
0 End date 

Tetra Tech NUS project number 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section 
5.2), but must summarize the contents of these other notebooks and refer to specific page locations in 
these notebooks for detailed information (where applicable). An example of a typical site logbook entry is 
shown in Attachment A. 

If measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the field notebook in which the measurements 
are recorded (see Attachment A). 

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used must 
be signed and dated. The site logbook must also be signed by the Field Operations Leader at the end of 
each day. 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbookhotebook entries. The name of the photographer, date, 
time, site location, site description, and weather conditions must be entered in the logbookhotebook as 
the photographs are taken. The 
photographer is not required to record the aperture settings and shutter speeds for photographs taken 
within the normal automatic exposure range. However, special lenses, films, filters, and other image- 
enhancement techniques must be noted in the logbookhotebook. If possible, such techniques shall be 
avoided, since they can adversely affect the accuracy of photographs. Chain-of-custody procedures 
depend upon the subject matter, type of camera (digital or film), and the processing it requires. Film used 
for aerial photography, confidential information, or criminal investigation require chain-of-custody 
procedures. Once processed, the slides of photographic prints shall be consecutively numbered and 
labeled according to the logbookhotebook descriptions. The site photographs and associated negatives 
and/or digitally saved images to compact disks must be docketed into the project's central file. 

A series entry may be used for rapid-sequence photographs. 

5.2 Field Notebooks 

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent 
field activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 

01 961 1/P Tetra Tech NUS, Inc. 



~~~~~~ 

Subject 

FIELD DOCUMENTATION 

5.3 Field Forms 

Number Page 

Revision Effective Date 

SA-6.3 40f 12 

2 09/03 

All Tetra Tech NUS field forms (see list in Section 6.0 of this SOP) can be found on the company's 
intranet site (http:/htranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for 
project-specific needs contingent upon client approval. Care must be taken to ensure that all essential 
information can be documented. Guidelines for completing these forms can be found in the related 
sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3.1.1 Sample Loq Sheet 

Sample Log Sheets are used to record specified types of data while sampling. The data recorded on 
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or 
irregularities encountered during sampling. A log sheet must be completed for each sample obtained, 
including field quality control (QC) samples. 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachment B. Adhesive labels must be completed and applied to 
every sample container. Sample labels can usually be obtained from the appropriate Program source 
electronically generated in-house, or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custody Record Form 

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One carbonless copy of the completed COC form is retained by the field 
crew, one copy is sent to the Project Manager (or designee), while the original is sent to the laboratory. 
The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and taped 
inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the 
COC form should be sent with the cooler containing vials for VOC analysis or the cooler with the air bill 
attached. The air bill should then state how many coolers are included with that shipment. An example of 
a Chain-of-Custody Record form is provided as Attachment C. Once the samples are received at the 
laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed 
COC form (any discrepancies between the sample labels and COC form and any other problems that are 
noted are resolved through communication between the laboratory point-of-contact and the Tetra Tech 
NUS Project Manager). The COC form is signed and copied. The laboratory will retain the copy while the 
original becomes part of the samples' corresponding analytical data package. 

5.3.1.4 Chain-of-Custody Seal 

Attachment D is an example of a custody seal. The Custody seal is an adhesive-backed label. It is part of 
a chain-of-custody process and is used to prevent tampering with samples after they have been collected 
in the field and sealed in coolers for transport to the laboratory. The COC seals are signed and dated by 
the sampler(s) and affixed across the lid and body of each cooler (front and back) containing 
environmental samples (see SOP SA-6.1). COC seals may be available from the laboratory; these seals 
may also be purchased from a supplier. 
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Field Analytical Log Sheets are used to record geochemical and/or natural attenuation field test results. 

5.3.2 Hydrogeological and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

A Groundwater Level Measurement Sheet must be filled out for each round of water level measurements 
made at a site. 

5.3.2.2 Data Sheet for Pumpinq Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of data 
must be recorded, often within a short time period. The Pumping Test Data Sheet facilitates this task by 
standardizing the data collection format for the pumping well and observation wells, and allowing the time 
interval for collection to be laid out in advance. 

5.3.2.3 Packer Test Report Form 

A Packer Test Report Form must be completed for each well upon which a packer test is conducted. 

5.3.2.4 Borinq Loq 

During the progress of each boring, a log of the materials encountered, operation and driving of casing, 
and location of samples must be kept. The Summary Log of Boring, or Boring Log is used for this 
purpose and must be completed for each soil boring performed. In addition, if volatile organics are 
monitored on cores, samples, cuttings from the borehole, or breathing zone, (using a PID or FID), these 
readings must be entered on the boring log at the appropriate depth. The "Remarks" column can be used 
to subsequently enter the laboratory sample number, the concentration of key analytical results, or other 
pertinent information. This feature allows direct comparison of contaminant concentrations with soil 
characteristics. 

5.3.2.5 Monitorinq Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well, piezometer, or 
temporary well point installed. This form contains specific information on length and type of well riser pipe 
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics. 
This information is important in evaluating the performance of the monitoring well, particularly in areas 
where water levels show temporal variation, or where there are multiple (immiscible) phases of 
contaminants. Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush 
mount), different forms are used. 

5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be 
filled out by the responsible field geologist or sampling technician. 
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5.3.2.7 Miscellaneous Monitorinq Well Forms 

Monitoring Well Materials Certificate of Conformance should be used as the project directs to document 
all materials utilized during each monitoring well installation. 

The Monitoring Well Development Record should be used as the project directs to document all well 
development activities. 

5.3.2.8 Miscellaneous Field Forms - QA and Checklists 

Container Sample and Inspection Sheet should be used as the project directs each time a container 
(drum, tank, etc.) is sampled and/or inspected. 

QA Sample Log Sheet should be used at the project directs each time a QA sample is colleted, such as 
Rinsate Blank, Source Blank, etc. 

Field Task Modification Request (FTMR) will be prepared for all deviations from the project planning 
documents. The FOL is responsible for initiating the FTMRs. Copies of all FTMRs will be maintained with 
the onsite planning documents and originals will be placed in the final evidence file. 

The Field Project Daily Activities Check List and Field Project Pre-Mobilization Checklist should be used 
during both the planning and field effort to assure that all necessary tasks are planned for and completed. 
These two forms are not a requirement but a useful tool for most field work. 

5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine if correction should be applied to the readings. Some items of equipment 
require frequent calibration, others infrequent. Some are calibrated by the manufacturer, others by the 
user. 

Each instrument requiring calibration has its own Equipment Calibration Log which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type of 
standard or calibration device. An Equipment Calibration Log must be maintained for each electronic 
measuring device used in the field; entries must be made for each day the equipment is used or in 
accordance with the manufacturer's recommendations. 

5.4 Field Reports 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress. 
Furthermore, the field logbookhotebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by project management. 

5.4.1 Daily Activities Report 

To provide timely oversight of onsite contractors, Daily Activities Reports are completed and submitted as 
described below. 
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5.4.1.2 Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.1.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations 
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires no 
further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and in 
preparing weekly status reports for submission to the Project Manager. 

5.4.2 Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbookhotebook entries may be made 
for internal use. 

It should be noted that in addition to summaries described herein, other summary reports may also be 
contractually required. 

All Tetra Tech NUS field forms can be found on the company's intranet site at http://intranet.ttnus.com 
under Field Log Sheets. 

6.0 LISTING OF TETRA TECH NUS FIELD FORMS FOUND ON THE TTNUS INTRANET 
SITE. HTTP://INTRANET.TTNUS.COM CLICK ON FIELD LOG SHEETS 

Groundwater Sample Log Sheet 
Surface Water Sample Log Sheet 
SoiVSediment Sample Log Sheet 
Container Sample and Inspection Sheet 
Geochemical Parameters (Natural Attenuation) 
Groundwater Level Measurement Sheet 
Pumping Test Data Sheet 
Packer Test Report Form 
Boring Log 
Monitoring Well Construction Bedrock Flush Mount 
Monitoring Well Construction Bedrock Open Hole 
Monitoring Well Construction Bedrock Stick Up 
Monitoring Well Construction Confining Layer 
Monitoring Well Construction Overburden Flush Mount 
Monitoring Well Construction Overburden Stick Up 
Test Pit Log 
Monitoring Well Materials Certificate of Conformance 
Monitoring Well Development Record 
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START TIME: DATE: 

SITE LEADER: 
PERSONNEL: 

TtNUS DRILLER SITE VISITORS 

WEATHER: Clear, 68"F, 2-5 mph wind from SE 

ACTIVITIES: 

1. 
2. 

3. 

4. 

5. 

6. 
7. 

8. 

9. 

Steam jenney and fire hoses were set up. 
Drilling activities at well - resumes. Rig geologist was . See Geologist's 

Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21 -S4 collected; 
see sample logbook, page 42. Drilling activities completed at 11 :50 and a 4-inch stainless 
steel well installed. See Geologist's Notebook, No. 1, page 31, and well construction details 
forwell . 

Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well 

Well drilled. Rig geologist was . See Geologist's Notebook, 
No. 2, page - for details of drilling activities. Sample numbers 123-22-51, 123-22-S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

Well was developed. Seven 55-gallon drums were filled in the flushing stage. The well 
was then pumped using the pitcher pump for 1 hour. At the end of the hour, water pumped 
from well was "sand free." 

EPA remedial project manger arrives on site at 14:25 hours. 
Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 

Test pit dug with cuttings placed in dump truck. Rig geologist was 
See Geologist's Notebook, No. 1, page 32, for details of test pit 

activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit - resulted in a very soft and wet area. A 
mound was developed and the area roped off. 

Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 
1750 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked. 

over test pit 

. 

~ ~~ 

Field Operations Leader 
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1.0 PURPOSE 

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment.  The purpose of this Standard Operating Procedure (SOP) is to 
protect site personnel, the general public, and the environment while preserving or maintaining sample 
integrity.  It is further intended through this procedure to describe the steps necessary for proper 
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field 
operation and analytical equipment.  
 
2.0 SCOPE AND APPLICABILITY 

This procedure applies to all equipment used to provide access to/acquire environmental samples that 
may have become contaminated through direct contact with contaminated media including air, water, and 
soil.  This equipment includes drilling and heavy equipment and chemical sampling and field analytical 
equipment.  Where technologically and economically feasible, single-use sealed disposable equipment 
will be employed to minimize the potential for cross-contamination.  This SOP also provides general 
reference information on the control of contaminated materials. 
 
Decontamination methods and equipment requirements may differ from one project to another.  General 
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address 
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.  
 
3.0 GLOSSARY 

Alconox/Liquinox - A brand of phosphate-free laboratory-grade detergent.  
 
Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific 
Quality Assurance Plan.  The solution is selected and employed as directed by the project chemist/health 
and safety professional. 
 
Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin 
column.  This water may also pass through additional filtering media to attain various levels of analyte-
free status.  The DI water should meet College of American Pathologists (CAP) and National Committee 
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type I water. 
 
Potable Water - Tap water from any municipal water treatment system.  Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 
 
Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water.  High-pressure spray is employed to remove solids from equipment. 
 
Solvent – A liquid in which solid chemicals or other liquids are dissolved.  The solvent of choice is 
pesticide-grade isopropanol.  Use of other solvents (methanol, acetone, or hexane) may be required for 
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified 
in the project planning documents.  For example, it may be necessary to use hexane when analyzing for 
trace levels of pesticides, PCBs, or fuels.  In addition, because many of these solvents are not miscible in 
water, the equipment should be air dried prior to use.  Solvents should not be used on PVC equipment or 
well construction materials. 
 
Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water 
to remove various organic/inorganic chemicals from equipment. 
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 
 
Decontamination Personnel - Individuals assigned the task of decontamination.  It is the responsibility of 
these individuals to understand the use and application of the decontamination process and solutions as 
well as the monitoring of that process to ensure that it is working properly.  This is accomplished through 
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection 
of rinsate blanks to verify contaminant removal. 
 
Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning 
documents. This includes on-site verification that all field activities are performed in compliance with 
approved SOPs or as otherwise dictated by the approved project plan(s).  The FOL is also responsible for 
the completion and accuracy of all field documentation.   
 
Site Safety Officer (SSO) - Exercises shared responsibility with the FOL concerning decontamination 
effectiveness.  All equipment arriving on site (as part of the equipment inspection), leaving the site, and 
moving between locations is required to go through a decontamination evaluation.  This is accomplished 
through visual examination and/or instrument screening to determine the effectiveness of the 
decontamination process.  Improper or incomplete decontamination is sufficient to restrict equipment from 
entering the site, exiting the site, or moving to a new location on the site until the objectives are 
successfully completed. 
 
General personnel qualifications for decontamination activities include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate decontamination procedures.  
 
5.0 HEALTH AND SAFETY 

In addition to the health and safety issues and reminders specified in subsections of this SOP, the 
following considerations and requirements must be observed as SOPs for field equipment 
decontamination activities: 
 
• If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment 

decontamination activities, the FOL must first obtain the manufacturer’s/supplier’s Material Safety 
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site 
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication 
Program. 

 
• Review and observe specific health and safety requirements (e.g., personal protective equipment 

[PPE]) specified in the project-specific health and safety plan for this activity. 
 
6.0 EQUIPMENT LIST 

• Wood for decontamination pad construction, when applicable (see Section 7.1). 
 



 Number 
 SA-7.1 

Page 
 4 of 16 

Subject DECONTAMINATION OF FIELD 
 EQUIPMENT  

Revision 
 6 

Effective Date 
 01/28/2009 

 

019611/P Tetra Tech NUS, Inc. 

• Tools for constructing decontamination pad frame, when applicable (see Section 7.1). 
 
• Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable 

(see Section 7.1). 
 
• Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2). 
 
• PPE as specified in the project health and safety plan. 
 
• Soap and water for washing and rinsing. 
 
• Deionized water for final rinsing. 
 
• Solvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2). 
 
• Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2). 
 
• Sample bottles for collecting rinsate blanks (see Section 7.2). 
 
• Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor 

decontaminated equipment for organic vapors generated through the existence of residual 
contamination or the presence of decontamination solvent remaining after the piece was rinsed. 

 
• Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of 

Section 7.2). 
 
• Paper towels or cloths for wiping. 
 
• Brushes, scrapers, or other hand tools useful for removing solid materials from equipment. 
 
• Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section 

7.2.2). 
 
• Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3). 
 
• Drum labels for waste drums (see Attachment A). 
 
7.0 PROCEDURES 

The process of decontamination is accomplished through the removal of contaminants, neutralization of 
contaminants, or isolation of contaminants.  To accomplish this activity, preparation is required including 
site preparation, equipment selection, and evaluation of the decontamination requirements and 
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection 
of the types of decontamination and where it will be conducted.  For purposes of this SOP, discussion is 
limited to decontamination procedures for general environmental investigations.  
 
Decontamination processes will be performed at the location(s) specified in project-specific planning 
documents.  Typical decontamination locations include the following: 
 
• Temporary decontamination pads/facilities 
• Sample locations 
• Centralized decontamination pad/facilities 
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• Combination of some or all of the above 
 
The following discussion includes general considerations for the decontamination process.  Specific 
construction and implementation procedures will be as specified in the project-specific planning 
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements 
in the planning documents is met.  This intent is to contain any residual fluids and solids generated 
through the decontamination process. 
 
7.1 Decontamination Pad Design/Construction Considerations 

7.1.1 Temporary Decontamination Pads 

Temporary decontamination pads may be constructed at satellite locations within the site area in support 
of temporary work areas. These structures are generally constructed to support the decontamination of 
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.  
 
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil 
generated during decontamination procedures. Therefore, construction of these pads should take into 
account the following considerations: 
 
• Site location – The decontamination site selected should be far enough from the work site to 

maximize decontamination effectiveness while minimizing travel distance.  The location of the 
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee, 
compliance with as many of the following characteristics as practicable: 

 
- Well removed from pedestrian/vehicle thoroughfares. 
 
- Avoidance of areas where control/custody cannot be maintained. 

 
- Avoidance of areas where potential releases of contaminated media or decontamination fluids 

may be compounded through access to storm water transport systems, streams, or other 
potentially sensitive areas. 

 
- Avoidance of potentially contaminated areas. 

 
- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur. 

 
The selected decontamination site should include the following, where possible: 
 
- Areas where potable water and electricity are provided. 
 

Safety Reminder 
When utilizing electrical power sources, either hard-wired or portable-generated sources, 
ensure that: 
 
-  All power is routed through a Ground Fault Circuit Interrupter (GFCI). 
 
-  All power cords are in good condition (no physical damage), rated for the intended 
energy load, and designated for outdoor use. 
 
In situations where accomplishing these elements is not possible, it will be necessary to 
implement a site electrical grounding program. 
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- Areas where support activities such as removing decontamination waters soil and sediment are 

possible without entering an active exclusion zone. 
 

- Areas that offer sufficient size to carry out the specific decontamination sequence. 
 
• Decontamination pad (decon pad) – The decon pad shall be constructed to meet the following 

characteristics: 
 

- Size – The size of the pad should be sufficient to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. The size should permit these movements utilizing pressure/steam washer 
wands and hoses and minimizing splash due to work in close quarters.  
 

- Slope – An adequate slope will be constructed to permit the collection of water and potentially 
contaminated soil within a trough or sump constructed at one end.  The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks.  Because the pad will be sloped, place a 
light coating of sand over the plastic to minimize potential slips and falls.  See the text about 
liners below. 
 

- Sidewalls – The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is 
not achievable) to provide adequate containment for wash waters and soil.  If splash represents a 
potential problem, splash guards should be constructed to control overspray.  Sidewalls may be 
constructed of wood, inflatables, sand bags, etc. to permit containment.  Splash guards are 
typically wood frames with Visqueen coverings to control overspray. 
 

- Liner – Depending on the types of equipment and decontamination method to be used, the liner 
should be of sufficient thickness to provide a puncture-resistant barrier between the 
decontamination operation and the unprotected environment.  Care should be taken to examine 
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that 
could puncture the liner.  Liners are intended to form an impermeable barrier.  The thickness may 
vary from a minimum recommended thickness of 10 mil to 30 mil.  The desired thickness may be 
achieved through layering materials of lighter construction. It should be noted that various 
materials (rubber, polyethylene sheeting) become slippery when wet.  To minimize this potential 
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction 
as necessary.  
 

- Wash/drying racks – Auger flights, drill/drive rods, and similar equipment require racks positioned 
off of the ground to permit these articles to be washed, drained, and dried while secured from 
falling during this process.  
 

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar 
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.  
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange. 
 
• Maintenance – Maintain the decontamination area by: 
 

- Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in 
eliminating slip, trip, and fall hazards.  In addition, these articles will reduce potential backsplash 
and cross-contamination. 
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- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination. 

 
- PPE – Periodically evaluate the condition of, and maintain the decontamination equipment, 

including regular cleaning of face shields and safety glasses.  This is critical to ensuring the 
safety of decontamination personnel and the integrity of the decontamination process, and it will 
ensure that equipment is functioning properly.  

 
7.1.2 Decontamination Activities at Drill Rigs/DPT Units  

During subsurface sampling activities including drilling and DPT activities, decontamination of drive rods, 
Macro Core Samplers, split spoons, etc. is typically conducted at an area adjacent to the operation.  
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and 
brushes.  This area requires sufficient preparation to accomplish the decontamination objectives. 
 
Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and 
spills from reaching unprotected environmental media.  Drying racks shall be employed as directed for 
temporary pads to permit parts to dry and be evaluated prior to use/reuse.  Methodology regarding this 
activity is provided in Section 7.2. 
 
7.1.3 Decontamination Activities at Remote Sample Locations  

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be 
evacuated of potentially contaminated media to the extent possible.  This equipment should be wrapped 
in plastic for transport to the temporary/centralized decontamination location for final cleaning and 
disposition.  Flushing and cleaning of single-use equipment such as disposable trowels, tubing, and 
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been 
removed. 
 
7.2 Equipment Decontamination Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 
 
7.2.1 Monitoring Well Sampling Equipment 

7.2.1.1 Groundwater sampling equipment – This includes pumps inserted into monitoring wells such 
as bladder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers, etc. 

1. Evacuate to the extent possible, any purge water within the pump/bailer. 
 
2. Scrub using soap and water and/or steam clean the outside of the pump/bailer and, if applicable, the 

pump tubing. 
 
3. Insert the pump and tubing/bailer into a clean container of soapy water.  Pump/run a sufficient 

amount of soapy water through the pump/bailer to flush out any residual well water.  After the pump is 
flushed, circulate soapy water through the pump to ensure that the internal components are 
thoroughly flushed. 

 
4. Remove the pump and tubing/bailer from the container 
 
5. Rinse external pump components using tap water. 



 Number 
 SA-7.1 

Page 
 8 of 16 

Subject DECONTAMINATION OF FIELD 
 EQUIPMENT  

Revision 
 6 

Effective Date 
 01/28/2009 

 

019611/P Tetra Tech NUS, Inc. 

 
6. Insert the pump and tubing/bailer into a clean container of tap water.  Pump/run a sufficient amount of 

tap water through the pump/bailer to evacuate all of the soapy water (until clear).  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents – 

Use the procedures defined in the project-specific planning documents.  If they are not 
defined, contact the FOL for guidance.   The solvent rinse described in Step 7 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
7. If groundwater contains or is suspected to contain oil, grease, PAHs, PCBs, or other hard to remove 

organic materials, rinse the equipment to be cleaned with pesticide-grade isopropanol. 
 
8. Pass deionized water through the hose to flush out the tap water and solvent residue as applicable. 
 
9. Drain residual deionized water to the extent possible. 
 
10. Allow components of the equipment to air dry. 
 
11. For bladder pumps, disassemble the pump and wash the internal components with soap and water, 

then rinse with tap water, isopropanol, and deionized water and allow to dry.  After the parts are dry, 
conduct a visual inspection and a monitoring instrument scan to ensure that potential contaminants 
and all decontamination solvent have been removed.  Collect a rinsate blank in accordance with the 
project-specific planning documents to ensure that the decontamination process is functioning as 
intended.  The typical frequency of collection for rinsate blanks is 1 per 20 field samples.  In addition, 
wipe samples or field tests such as UV light may be used. 

 
12. Wrap pump/bailer in aluminum foil or a clear clean plastic bag for storage. 
 

SAFETY REMINDER 
Remember when handling powered equipment to disconnect the power source and 

render the equipment to a zero energy state (both potential and kinetic) before opening 
valves, disconnecting lines, etc.  

 
7.2.1.2 Electronic Water Level Indicators/Sounders/Tapes 

During water level measurements, rinsing the extracted tape and probe with deionized water and wiping 
the surface of the extracted tape between locations is acceptable.  However, periodic full 
decontamination should be conducted as follows:  
 
1. Wash with soap and water 
2. Rinse with tap water 
3. Rinse with deionized water 
 

NOTE 
In situations where oil, grease, free product, other hard to remove materials are 

encountered, probes and exposed tapes should be washed in hot soapy water.  If probes 
or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.), 

they should be removed from service. 
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7.2.1.3 Miscellaneous Equipment 

Miscellaneous equipment including analytical equipment (water quality testing equipment) shall be 
cleaned per manufacturers’ instructions.  This generally includes wiping the sensor housing and rinsing 
with tap and deionized water. 
 
Coolers/shipping containers employed to ship samples are received from the laboratory in a variety of 
conditions including marginal to extremely poor.  Coolers shall be evaluated prior to use for the following: 
 
• Structural integrity – Coolers missing handles or having breaks in the outer housing should be 

removed and not used.  Notify the laboratory that the risk of shipping samples in the cooler(s) 
provided is too great and request a replacement unit. 

 
• Cleanliness – As per protocol, only volatile organic samples are accompanied by a trip blank.  If a 

cooler’s cleanliness is in question (visibly dirty/stained) or if there are noticeable odors, the cooler 
should be decontaminated prior to use as follows: 

 
1. Wash with soap and water 
2. Rinse with tap water 
3. Dry 

 
If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping 
container and ask the cooler provider (e.g., the analytical laboratory) to provide a replacement unit. 
 
7.2.2 Downhole Drilling Equipment 

This includes any portion of the drill rig that is over the borehole, including auger flights, drill stems, rods, 
and associated tooling that would extend over the borehole.  The following procedure is to be employed 
prior to initiating the drilling/sampling activity, then between locations: 
 

CAUTION 
Exercise care when using scrapers to remove soil and debris from downhole drilling 
equipment.  Inadvertent slips of scrapers have resulted in cuts, scrapes, and injured 

knuckles, so use scrapers carefully when removing soil from these items. 

 
1. Remove loose soil using shovels, scrapers, etc. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment being decontaminated. 
 

CAUTION 
In Step 3, do not rinse PE, PVC, and associated tubing with solvents.  The appropriate 

procedures should be defined within the project-specific planning documents.  If they are 
not defined, contact the FOL for guidance.  The solvent rinse described in Step 4 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
3. Rinse the equipment with tap water, where applicable (steam cleaning and pressure washing 

incorporate rinsing as part of the process). 
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4. If the equipment has directly or indirectly contacted contaminated sample media and is known or 
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove organic 
materials, rinse equipment with pesticide-grade isopropanol 

 
5. To the extent possible, allow components to air dry. 
 
6. If the decontaminated equipment is to be used immediately after decontamination, screen it with a 

calibrated photoionization detector (PID)/flame ionization detector (FID) to ensure that all 
contaminants and possible decontamination solvents (if they were used) have been adequately 
removed. 

 
7. Wrap or cover equipment in clear plastic until it is time to be used. 
 

SAFETY REMINDER 
Even when equipment is disconnected from power sources, dangers such as the 

following may persist:  
 
Falls - An auger flight standing on its end may fall and injure someone.  Secure all loose 

articles to prevent heavy articles from falling onto people or equipment. 
 

Burns - Steam cleaner water is heated to more than 212 ˚F and exhibits thermal energy 
that can cause burns.  Prevent contact of skin with hot water or surfaces. 

 
High water pressure - Pressure washer discharge can have 2,000 to 4,000 psi of water 

pressure.  Water under this amount of pressure can rupture skin and other human 
tissues.  Water at  4,000 psi exiting a 0˚ tip can be dangerous because of its relatively 
high cutting power.  The exit velocity and cutting power of the water are reduced when 

exiting a 40˚ fan tip, but damage to soft tissues is still possible. 

 
In general, follow the rules below to avoid injury, equipment damage, or incomplete decontamination: 
 
1. Read the operating manual and follow the manufacturers’ recommended safety practices before 

operating pressure washers and steam cleaners. 
 
2. Never point the pressure washer or steam cleaner at another person or use to clean your boots or 

other parts of your body.  Water lacerations and burns may appear to be minor at first but can be life 
threatening.  Do not attempt to hold small parts in your hand while washing them with high- 
temperature or high-pressure water. 

 
3. Always wear PPE as specified in the HASP such as:  
 

- Hard hat, safety glasses, splash shield, impermeable apron or splash suit, and hearing 
protection. Remember that excessive noise is a hazard when operating gas-powered engines 
and electrically driven pressure washers.  PPE will be identified in your project specific planning 
documents. 

 
4. Inspect each device before use.  An inspection checklist will be provided in the project-specific 

planning documents. If it is a rented device, safety measures are typically provided by the vendor.  In 
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, do not 
operate it until you obtain and thoroughly review operating instructions and recommended safety 
practices. 

 
5. Do not modify equipment unless the manufacturer has approved the modifications. 
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7.2.3 Soil/Sediment Sampling Equipment 

This section applies to soil sampling equipment including but not limited to hand augers, stainless steel 
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc. 
 
1. Remove all loose soil from the equipment through manual means. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment. 
 
3. Rinse the equipment with tap water.  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents.  The appropriate procedures 
should be defined within the project-specific planning documents.  If they are not defined, 

contact the FOL for guidance.  The solvent rinse described in Step 4 may be omitted if 
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic 

materials. 

 
4. If the equipment is contaminated or suspected to be contaminated with oil, grease, PAHs, PCBs, or 

other hard to remove organic materials, rinse the equipment with pesticide-grade isopropanol. 
 
5. Rinse the equipment with deionized water. 
 
6. To the extent possible, allow components to air dry. 
 
7. If the equipment is to be used immediately after decontamination, screen it with a calibrated PID/FID 

to ensure that all solvents (if they were used) and trace contaminants have been adequately 
removed. 

 
8. After the equipment has dried, wrap it in aluminum foil for storage until use. 
 
Dredges employed in sediment sampling are typically decontaminated as follows: 
 
• Remove the sediment sample from the sampling device 
  
• If sufficient associated surface water is available at the sampling site, place the dredge in the water 

and flush to remove visible sediment.   
 
• Extract the dredge and wash it in soap and water per the project-specific planning documents. 
 

CAUTION 
When handling dredges, the primary safety concern is trapping fingers or extremities in 

the larger dredge samplers within the jaws or pinch points of the mechanical jaws.  Keep 
hands, fingers, and extremities away from these pinch and compression points.  Either 

handle the device by the rope or preferably lock the jaws in place to control the potential 
for closing during maintenance and/or cleaning. 
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7.3 Contact Waste/Materials 

During the course of field investigations, disposable/single-use equipment becomes contaminated.  
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample 
containers.  
 
With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of 
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled 
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable 
federal, state, and local regulations. 
 
7.3.1 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments 

NOTE 
Requirements for waste storage may differ from one facility to the next.  Facility-specific 

directions for waste storage areas will be provided in project-specific documents, or 
separate direction will be provided by the Project Manager. 

 
1. Assume that all investigation-derived waste (IDW) generated from decontamination activities contains 

the hazardous chemicals associated with the site unless there are analytical or other data to the 
contrary.  Waste solution volumes could vary from a few gallons to several hundred gallons in cases 
where large equipment required cleaning. 

 
2. Where possible, use filtering systems to extend the use of water within a closed system wash unit to 

recycle water and to reduce possible waste amounts.  
 

NOTE 
Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent 

containers) that can be sealed until ultimate disposal at an approved facility. 
 
3. Label waste storage containers appropriately labeled (see Attachment A). 
 
4. Ensure that the IDW storage area is configured to meet the following specifications to permit access 

to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal 
route is determined: 

 
- Enclose areas accessible by the general public using construction fencing and signs. 
 
- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet. 

 
- Maintain the retaining bolt and label on the outside of storage containers where readily visible. 
 
- Provide at least 4 feet of room between each row of pallets to allow access to containers for 

sampling, drum removal, and spill response. 
 

- As directed in project-specific planning documents, maintain an IDW Inventory List and provide 
the list to the site Point of Contact at the termination of each shift. 

 
- Maintain spill response equipment at the IDW storage area in case it is required for immediate 

access.   
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- Where possible, use equipment for moving containers.  Where not possible, obtain help to 
manipulate containers.  
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CAUTION 
Each container of water can weigh up to 490 pounds.  Each 55-gallon drum of wet soil 
can weigh more than 750 pounds.  Fill drums and temporary containers to 80 percent 

capacity to minimize spill and handling difficulties.  Use drum carts to move filled drums.  
 

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health 
and Safety Guidance Manual. 

 
When placing drums, keep your fingers out of pinch and smash points such as between 
the drums.  In some cases such as well development and/or purge water, you can place 

the drums to be filled on the pallet and transport materials in smaller easier to handle 
containers. 

 
7.4 Decontamination Evaluation 

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the 
following manner: 
 
• Visual evaluation – A visual evaluation will be conducted to ensure the removal of particulate matter.  

This shall be done to ensure that the washing/rinsing process is working as intended. 
 
• Instrument Screening – A properly calibrated PID/FID should be used to evaluate the presence of site 

contaminants and solvents used in the cleaning process.  The air intake of the instrument shall be 
passed over the article to be evaluated.  Avoid placing the instrument probe into residual waters.  A 
PID/FID reading greater than the daily established background level requires a repeat of the 
decontamination process, followed by rescreening with the PID/FID.  This sequence must be 
repeated until no instrument readings greater than the daily established background level are 
observed.  It should be noted that the instrument scan is only viable if the contaminants are 
detectable within the instrument’s capabilities. 

 

NOTE 
When required by project-specific planning documents, collection of rinsate blanks (see 

next step) shall be completed without exception unless approval to not collect these 
samples is obtained from the Project Manager. 

 
• Collection of Rinsate Blanks – It is recommended that rinsate samples be collected to: 
 
 - Evaluate the decontamination procedure representing different equipment applications (pumps 

versus drilling equipment) and different decontamination applications. 
 
 - Single-use disposable equipment – The number of samples should represent different types of 

equipment as well as different lot numbers of single-use articles. 
 
 - The collection and the frequency of collection of rinsate samples are as follows unless specified 

differently in the project-specific planning documents: 
 

• Per decontamination method 
• Per disposable article/batch number of disposable articles 
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NOTE 
 It is recommended that an initial rinsate sample be collected early in the project to 

ensure that the decontamination process is functioning properly and to avoid using a 
contaminated batch of single-use articles.  It is recommended that a follow-up sample be 
collected later during the execution of the project to ensure that those conditions do not 

change.   
Rinsate samples collection may be driven by types of and/or levels of contaminant. 

Difficult to remove contaminants, oils/greases, some PAHs/PCBs, etc. may also support 
the collection of additional rinsates due to the obvious challenges to the decontamination 

process.  This is a field consideration to be determined by the FOL.  
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1.0 PURPOSE 

The purpose of this procedure is to provide general reference information on Direct Push Technology 
(DPT).  DPT is designed to collect soil, groundwater, and soil gas samples without using conventional 
drilling techniques.  The advantage of using DPT over conventional drilling includes the generation of little 
or no drill cuttings, sampling in locations with difficult accessibility, reduced overhead clearance 
requirements, no fluid introduction during probing, and typical lower costs per sample than with 
conventional techniques.  Disadvantages include a maximum penetration depth of approximately 15 to 
40 feet in dense soils (although it may be as much as 60 to 80 feet in certain types of geological 
environments), reduced capability of obtaining accurate water-level measurements, and the inability to 
install permanent groundwater monitoring wells.  The methods and equipment described herein are for 
collection of surface and subsurface soil samples and groundwater samples.  Soil gas sampling is 
discussed in SOP SA-2.4. 
 
2.0 SCOPE 

This procedure provides information on proper sampling equipment and techniques for DPT.  Review of 
the information contained herein will facilitate planning of the field sampling effort by describing standard 
sampling techniques.  The techniques described shall be followed whenever applicable, noting that site-
specific conditions or project-specific plans may require adjustments in methodology. 
 
3.0 GLOSSARY 

Direct Push Technology (DPT) - DPT refers to sampling tools and sensors that are driven directly into the 
ground without the use of conventional drilling equipment.  DPT typically utilizes hydraulic pressure 
and/or percussion hammers to advance the sampling tools.  A primary advantage of DPT over 
conventional drilling techniques is that DPT results in the generation of little or no investigation derived 
waste. 
 

Geoprobe7 - Geoprobe7 is a manufacturer of a hydraulically-powered, percussion/probing machines 

utilizing DPT to collect subsurface environmental samples.  Geoprobe7 relies on a relatively small amount 
of static weight (vehicle) combined with percussion as the energy for advancement of a tool string.  The 

Geoprobe7 equipment can be mounted in a multitude of vehicles for access to all types of environmental 
sites. 
 

HydroPunchϑ - HydroPunchϑ is a manufacturer of stainless steel and Teflon7 sampling tools that are 
capable of collecting representative groundwater and/or soil samples without requiring the installation of a 

groundwater monitoring well or conventional soil boring.  HydroPunchϑ is an example of DPT sampling 
equipment. 
 
Flame Ionization Detector (FID) - A portable instrument for the measurement of many combustible 
organic compounds and a few inorganic compounds in air at parts-per million levels.  The basis for the 
detection is the ionization of gaseous species utilizing a flame as the energizing source.   
 
Photo Ionization Detector (PID) - A portable instrument for the measurement of many combustible organic 
compounds and a few inorganic compounds in air at parts-per million levels.  The basis for the detection 
is the ionization of gaseous species utilizing ultraviolet radiation as the energizing source.   
 
4.0 RESPONSIBILITIES 

Project Manager - The Project Manager is responsible for selecting and/or reviewing the appropriate DPT 
drilling procedure required to support the project objectives.   
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Field Operations Leader (FOL)- The FOL is primarily responsible for performing the DPT in accordance 
with the project-specific plan. 
 
5.0 SOIL SAMPLING PROCEDURES 

5.1 General 

The common methodology for the investigation of the vadose zone is soil boring drilling and soil 
sampling.  However, drilling soil borings can be very expensive.  Generally the advantage of DPT for 
subsurface soil sampling is the reduced cost of disposal of drilling cuttings and shorter sampling times. 
 
5.2 Sampling Equipment 

Equipment needed for conducting DPT drilling for subsurface soil sampling includes, but is not limited to, 
the following: 
 

• Geoprobe® Sampling Kit 

• Cut-resistant gloves  

• 4-foot x 1.5-inch diameter macrocore sampler 

• Probe sampling adapters 

• Roto-hammer with 1.5-inch bit 

• Disposable acetate liners for soil macrocore sampler 

• Cast aluminum or steel drive points 

• Geoprobe® AT-660 Series Large Bore Soil Sampler, or equivalent 

• Standard decontamination equipment and solutions 
 
For health and safety equipment and procedures, follow the direction provided in the Safe Work Permit in 
Attachment 1, or the more detailed directions provided in the project's Health and Safety Plan. 
 
5.3 DPT Sampling Methodology 

There are several methods for the collection of soil samples using DPT drilling.  The most common 
method is discussed in the following section.  Variations of the following method may be conducted upon 
approval of the Project Manager in accordance with the project-specific plan. 
 

• Macrocore samplers fitted with detachable aluminum or steel drive points are driven into the ground 
using hydraulic pressure.  If there is concrete or pavement over a sampling location, a Roto-hammer 
is used to drill a minimum 1.5-inch diameter hole through the surface material.  A Roto-hammer may 
also be used if very dense soils are encountered. 

 

• The sampler is advanced continuously in 4-foot intervals or less if desired.  No soil cuttings are 
generated because the soil which is not collected in the sampler is displaced within the formation. 

 

• The sampler is retracted from the hole, and the 4-foot continuous sample is removed from the outer 
coring tube.  The sample is contained within an inner acetate liner. 

 

• Attach the metal trough from the Geoprobe® Sampling Kit firmly to the tail gate of a vehicle.  If a 
vehicle with a tail gate is not available, secure the trough on another suitable surface. 

 

• Place the acetate liner containing the soils in the trough. 
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• While wearing cut-resistant gloves (constructed of leather or other suitable material), cut the acetate 
liner through its entire length using the double-bladed knife that accompanies the Geoprobe® 
Sampling Kit.  Then remove the strip of acetate from the trough to gain access to the collected soils.  
Do not attempt to cut the acetate liner while holding it in your hand. 

 

• Field screen the sample with an FID or PID, and observe/examine the sample (according to SOP GH-
1.3).  If appropriate, transfer the sample to sample bottles for laboratory analysis.  If additional volume 
is required, push an additional boring adjacent to the first and composite/mix the same interval.  Field 
compositing is usually not acceptable for sample requiring volatile organics analysis. 

 

• Once sampling has been completed, the hole is backfilled with bentonite chips or bentonite cement 
grout, depending upon project requirements.  Asphalt or concrete patch is used to cap holes through 
paved or concrete areas.  All holes should be finished smooth to existing grade. 

 

• In the event the direct push van/truck cannot be driven to a remote location or a sampling location 
with difficult accessibility, sampling probes may be advanced and sampled manually or with 
air/electric operated equipment (e.g., jack hammer). 

 

• Sampling equipment is decontaminated prior to collecting the next sample. 
 
6.0 GROUNDWATER SAMPLING PROCEDURES 

6.1 General 

The most common methodology for the investigation of groundwater is the installation and sampling of 
permanent monitoring wells.  If only groundwater screening is required, the installation and sampling of 
temporary well points may be performed.  The advantage of temporary well point installation using DPT is 
reduced cost due to no or minimal disposal of drilling cuttings and well construction materials, and shorter 
installation/times sampling. 
 
Two disadvantages of DPT drilling for well point installation are: 
 

• In aquifers with low yields, well points may have to be sampled without purging or development. 

• If volume requirements are high, this method can be time consuming for low yield aquifers. 
 
6.2 Sampling Equipment 

Equipment needed for temporary well installation and sampling using DPT includes, but is not limited, to 
the following: 
 

• 2-foot x 1-inch diameter mill-slotted (0.005 to 0.02-inch) well point 

• Connecting rods 

• Roto-hammer with 1.5-inch bit 

• Mechanical jack 

• 1/4-inch OD polyethylene tubing 

• 3/8-inch OD polyethylene tubing 

• Peristaltic pump 

• Standard decontamination equipment and solutions 
 



 Subject 
 DIRECT PUSH TECHNOLOGY 
 (GEOPROBE®/HYDROPUNCH™) 

Number 
 SA-2.5 

Page 
 5 of 6 

Revision 
 4 

Effective Date 

 01/2012 

 

019611/P Tetra Tech, Inc. 

6.3 DPT Temporary Well Point Installation and Sampling Methodology 

There are several methods for the installation and sampling of temporary well points using DPT.  The 
most common methodology is discussed below.  Variations of the following method may be conducted 
upon approval of the Project Manager in accordance with the project specific plan. 
 

• A 2-foot x 1-inch diameter mill-slotted (0.005 to 0.02-inch) well point attached to connecting rods is 
driven into the ground to the desired depth using a rotary electric hammer or other direct push drill rig.  
If there is concrete or pavement over a sampling location, a Roto-hammer or electric coring machine 
is used to drill a hole through the surface material.  

 

• The well point will be allowed to equilibrate for at least 15 minutes, after which a measurement of the 
static water level will be taken.  The initial measurement of the water level will be used to assess the 
amount of water which is present in the well point and to determine the amount of silt and sand 
infiltration that may have occurred. 

 

• The well point will be developed using a peristaltic pump and polyethylene tubing to remove silt and 
sand which may have entered the well point.  The well point is developed by inserting polyethylene 
tubing to the bottom of the well point and lifting and lowering the tubing slightly while the pump is 
operating.  The pump will be operated at a maximum rate of approximately 2 liters per minute.  After 
removal of sediment from the bottom of the well point, the well point will be vigorously pumped at 
maximum capacity until discharge water is visibly clear and no further sediments are being 
generated.  Measurements of pH, specific conductance, temperature, and turbidity shall be recorded 
every 5 to 10 minutes during the purging process.  After two consistent readings of pH, specific 

conductance, temperature and turbidity (∀10 percent), the well may be sampled. 
 

• A sample will be collected using the peristaltic pump set at the same or reduced speed as during well 
development.  Samples (with the exception of the samples to be analyzed for volatile organic 
compounds, VOCs) will be collected directly from the pump discharge.  Sample containers for VOCs 
will be filled by (first shutting off the pump) crimping the discharge end of the sample tubing when 
filled, removing the inlet end of the sample tubing from the well, suspending the inlet tubing above the 
vial, and allowing water to fill each vial by gravity flow. 

 

• Once the groundwater sample has been collected, the connecting rods and well point will be removed 
from the hole with the direct push rig hydraulics.  The hole will be backfilled with bentonite chips or 
bentonite cement grout, depending upon project requirements.  Asphalt or concrete patch will be 
used to cap holes through paved or concrete areas.  All holes will be finished smooth to existing 
grade. 

 

• In the event the direct push van/truck cannot be driven to a remote location or sampling location with 
difficult accessibility, sampling probes may be advanced and sampled manually or with air/electric-
operated equipment (e.g., jack hammer). 

 

• Decontaminate the equipment before moving to the next location. 
 
7.0 RECORDS 

A record of all field procedures, tests, and observations must be recorded in the field logbook, boring 
logs, and sample log sheets, as needed.  Entries should include all pertinent data regarding the 
investigation.  The use of sketches and field landmarks will help to supplement the investigation and 
evaluation. 
 



 Subject 
 DIRECT PUSH TECHNOLOGY 
 (GEOPROBE®/HYDROPUNCH™) 

Number 
 SA-2.5 

Page 
 6 of 6 

Revision 
 4 

Effective Date 

 01/2012 

 

019611/P Tetra Tech, Inc. 

ATTACHMENT 1 
SAFE WORK PERMIT FOR DPT OPERATIONS 

 
Permit No.    Date:       Time:  From        to      

 
SECTION I:  General Job Scope   
 I. Work limited to the following (description, area, equipment used): Monitoring well drilling and installation 

through direct push technology    

 II. Required Monitoring Instruments:    

 III. Field Crew:        

        

 IV. On-site Inspection conducted   Yes        No     Initials of Inspector          
    Tetra Tech  
SECTION II:  General Safety Requirements (To be filled in by permit issuer) 
 V. Protective equipment required Respiratory equipment required 
  Level D    Level B   Full face APR  Escape Pack  
  Level C    Level A   Half face APR  SCBA  
  Detailed on Reverse  SKA-PAC SAR  Bottle Trailer  
    Skid Rig  None  
Level D Minimum Requirements:  Sleeved shirt and long pants, safety footwear, and work gloves.   Safety glasses, 
hard hats, and hearing protection  will be worn when working near or sampling in the vicinity of the DPT rig.   
 

Modifications/Exceptions.   
 VI. Chemicals of Concern Action Level(s)  Response Measures 
          
          

 VII. Additional Safety Equipment/Procedures 
  Hard-hat ................................      Yes   No Hearing Protection (Plugs/Muffs)   Yes    No 
  Safety Glasses  .....................      Yes   No Safety belt/harness   Yes     No  
  Chemical/splash goggles ......      Yes   No Radio   Yes     No 
  Splash Shield ........................      Yes   No Barricades   Yes     No 
  Splash suits/coveralls ...........      Yes   No Gloves (Type -                           )  Yes     No 
  Steel toe Work shoes or boots  Yes    No Work/warming regimen   Yes     No 
  Modifications/Exceptions: Reflective vests for high traffic areas. 

 VIII. Procedure review with permit acceptors Yes NA  Yes NA 
  Safety shower/eyewash (Location & Use) ..........   Emergency alarms ...................    
  Daily tail gate meetings .......................................   Evacuation routes ....................     
  Contractor tools/equipment/PPE inspected ........    Assembly points .......................    
 IX. Site Preparation 
  Utility Clearances obtained for areas of subsurface investigation   Yes   No 
  Physical hazards removed or blockaded   Yes   No 
  Site control boundaries demarcated/signage   Yes   No 

 X. Equipment Preparation Yes NA 
   Equipment drained/depressurized .............................................................................................    
   Equipment purged/cleaned ........................................................................................................    
   Isolation checklist completed .....................................................................................................    
   Electrical lockout required/field switch tested ............................................................................   
   Blinds/misalignments/blocks & bleeds in place..........................................................................    
   Hazardous materials on walls/behind liners considered ............................................................    
 XI. Additional Permits required (Hot work, confined space entry). ...........................................  Yes      No 
  If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

 XII. Special instructions, precautions:    
     
     
 

Permit Issued by:     Permit Accepted by:  
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SOIL COVER OPERATION AND MAINTENANCE PLAN

INDUSTRIAL CENTER OF MCKEESPORT

1.0 GENERAL

This Soil Cover Operation and Maintenance (O&M) Plan details the activities to be performed to

ensure that the direct contact soil pathway elimination activities that have been or are to be

performed at the site pursuant to Pennsylvania Act 2 remain effective over time. This Plan
applies to areas where soil cover is used for pathway elimination, as well as for areas where

pavement (asphalt or concrete) is used.

2.0 SOIL COVER MAINTENANCE

)

2.1 Erosion Control

The integrity of the soil cover layer shall be maintained by making repairs whenever erosion
gulles greater than 6 inches in depth createa by excessive surface water runoff are observed.

The gulles shall be repaired by fillng the areas to the original grade with material similar to the
existing soil cover materiaL. The replacement fill material shall not be taken from other areas of

the Industrial Center of McKeesport site without the prior approval of the RIDC's environmental

manager. The fill shall be compacted to an equal or greater density than the existing soil cover
materiaL.

The erosion potential of the soil cover materials wil be evaluated on a continual basis, as detailed
in Section 4.0 of this Plan. If continual erosion is observed, erosion control materials such as jute
matting or other forms of erosion protection may be employed.

Additionally, any silt fencing or straw bale barriers which are installed shall be inspected to ensure
the erosion control measures are performing adequately. Any sections of siltfence or straw bale

barrier undermined or topped must be immediately replaced. .

2.2 Intrusive Activities
Intrusive activities must follow the requirements of the Soil Management Plan for the Industrial

Center of McKeesport. Any damage to the soil cover layer resulting from intrusive activities

(drillng, trenching, etc.) shall be repaired immediately upon completion of the activity. The
damaged areas shall be repaired by filling the areas to the original grade with material similar to

the existing soil cover materiaL. The fill shall be compacted to an equal or greater density than

the existing cover materiaL.

2.3 Drainage Structures

Drainage structures (ditches, etc.) conveying stormwater runoff from or around the soil cover shall

be inspected annually to ensure the integrity of the structures and eliminate any tendencies for

water ponding.



'--"')
2.4 Vegetation Control

The soil cover vegetation shall be mowed on a regular basis to keep the height of the vegetation

cover to a targeted maximum of 12 inches. Deep-rooted plants such as tree seedlings may be

removed if the plant is not conducive to the long-term use of the area. Repaired areas and areas

devoid of vegetation or more than 50% bare soil shall have topsoil reapplied, followed by

application of a nitrogen-rich fertilzer and seed.'

2.5 Burrowing Animals

Burrowing animals shall be removed and any holes filled with material similar to the existing soil

cover materiaL. The area shall be seeded once the holes have been filled.

2.6 Road Maintenance Practices

Any haul roads or access roads located on the soil cover layer shall be maintained and properly

constructed so as to provide a dust-free surface and prevent rutting of the soil cover layer.

3.0 PAVEMENT MAINTENANCE
Pavement that is used for pathway elimination purposes must be maintained in a manner such

that it is effective in preventing direct contact with the underlying soils. In the event that the
pavement layer is heavily deteriorated or is removed, the cover must be re-established by the

installation of new pavement or a layer of soil cover.

')
.-..,,'

4.0 MONITORING

4.1 General
A continual monitoring program wil ensure that appropriate maintenance procedures are being
implemented for the soil cover layer.

4.2 Monitoring Practices

· Monitor the soil cover layer annually to inspect for gulles and other signs of erosion.

· Monitor any intrusive field activities for damage to the soil cover layer.

· Monitor the placement of materials to repair eroded or otherwise damaged areas within the
soil cover layer.

· Monitor seeding and other construction operations associated with the establishment of
vegetation. .

· Monitor construction, demolition, or other related site activities with the potential for soil cover
layer damage.
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SOIL MANAGEMENT PLAN

INDUSTRIAL CENTER OF MCKEESPORT

1.0 General

This Soil Management Plan describes the excavation, stockpilng, backfillng, revegetation, and
environmental control procedures to be implemented when intrusive work such as trenching,

excavating test pits, driling, or other soil disturbance work is to be performed at the Industrial

Center of McKeesport site. The Soil Management Plan is intended to provide a standard

approach to be used by the propert owner, tenants, and subcontractors that is consistent with a
risk reduction strategy pursuant to Pennsylvania's Act 2. Potential exposures to soils at the

Industrial Center of McKeesport site are or wil be addressed by pathway elimination through the

use of soil covers. The protocols detailed herein are to be followed in the event that the soil cover

(expected to consist of either asphalt/concrete pavement or soil) is disturbed during future
redevelopment or site maintenance activities.

:)

2.0 Excavation and Stockpilng

Prior to performing any intrusive work, the location and extent of any soil cover layer in the vicinity

of the proposed work shall be verified and delineated to allow proper excavation and segregation

of the cover soil material from the underlying soils or those soils not covered. All overhead and

underground utilties shall be located and all utilty clearance requirements shall be met prior to
commencing any excavation activities.

The excavation shall be performed using standard excavation equipment such as a backhoe or

excavator. When intrusive work is being performed in areas where soil has been used as the soil

cover material,personnel shall visually check the material being excavated to determine when

the bottom of the cover soil has been reached. All excavations shall be sloped or shored in

accordance with OSHA regulations. Additionally, safety fence shall be installed around the
perimeter of all open excavations if the excavations wil not be immediately backflled.

The locations of the soil stockpiles shall be delineated and appropriate erosion and sediment

control measures (Le. silt fence, straw bales) shall be installed downslope of the excavation area

and stockpile areas. The soil stockpiles shall be located adjacent to the excavation area or at an

alternative approved area. Cover soil material shall be stockpiled separately from any soils from

beneath the cover soils (underlying soils) whích are excavated. Where the delineation of

stockpiled material and the existing ground surface cannot be readily distinguished, the

excavated underlying soils shall be placed on a marker layer (such as a geotextile fabriC) to

provide such a distinction between the excavated soils and ground surface. The stockpiled

underlying soils shall be covered with a tarp until subsequently managed, or unti any sampling
that is performed demonstrates that the soil quality meets applicable standards.

....~

3.0 Testing
For excavation projects where the.volume of excavated material wil exceed 100 cubic yards, or
where uncharacteristic materials (i.e. other than slag or natural soils) are encountered, a



..-)
representative sample of the total volume of excavated soils shall be collected and analyzed to

determine if the soils should be classified as a characteristic hazardous waste. In the event that

the materials are classified as characteristic hazardous waste, they shall be appropriately

managed and disposed in an approved 'off-site location.

4.0 Backfillng

Prior to backfillng excavated soils, all ponded water within the excavation shall be managed in an

appropriate manner. The excavated soils shall be backfilled by placing the soils in appropriate

lifts and compacting with approved equipment unti non movement of the material is observed
beneath the compaction equipment during compaction operations. After underlying soils have
been backfilled, the cover soil material shall be backfilled and compacted in a similar manner to
the underlying soils and graded to the approximate pre-excavation grades.

5.0 Revegetation

Following completion of the backfillng and grading operations, the disturbed areas shall be
properly seeded and mulched to establish vegetative growth, unless pavement is to be used as

the final soil cover materiaL. Seeding and mulching materials and procedures shall be in

accrdance with Sections 804 and 804 of the Commonwealth of Pennsylvania Department of
Transportation Specifications, 1994. Once an adequate stand of vegetation is established, all
installed erosion and sediment control measures shall be removed.

)
6.0 Environmental Controls

6.1 Dust Control

During excavation, stockpilng and backfllng activities, appropriate actions shall be taken to
minimize dust emissions from the work area and soil stockpiles. Water for dust suppression shall

be obtained from an approved source and shall be used as needed. Additionally, tarps may be
used to cover soil stockpiles to protect the soil stockpiles from wind and minimize dust emissions.

6.2 Stormwater Management
Depending on the size and extents of the excavation, it may be necessary to construct temporary

drainage ditches or berms to divert stormwater surface water runoff from the excavation and soil

stockpile areas. Temporary ditches and berms shall be constructed as indicated in the
Pennsylvania DEP Eroion and Sediment Pollution Contrl Proram Manual.

6.3 Erosion and Sediment Control

Erosion and sediment control measures shall consist of the installation and maintènance of silt

fence and/or straw bales, as necessary, for the duration of the construction aètivitieš:' Silt fence

and/or straw bales shall be installed downslope of all areas where excavation activities are to be

performed or stockpiles are to be located. The silt fence and/or straw bale barriers shall be
installed and maintained as indicated in the Pennsylvania DEP Erosion and Sediment Pollution

Control Program Manual.



. ')I 6.4 Equipment Decontamination.

All equipment used to excavate and backfill any material other than cover soil shall be properly

decontaminated prior to demobilzation from the site.

6.5 Health and Safety

Prior to initiating intrusive work at the site, contractors shall prepare a Project Health and Safety

Plan that is consistent with the Health and Safety Guidelines that are included as Attachment A.

This document shall identify specific personnel responsible for ensuring that the Project Health

and Safety Plan is followed.

7.0 Drillng
When driling is performed at the Industrial Center of McKeesport site, all cuttings shall be
collected, contained, sampled, and managed appropriately. All completed boreholes shall be
backfilled with a cement/bentonite grout. The grout shall be pumped through a tremie pipe, in

one continuous operation, from the bottom to the top of the borehole.

8.0 RECORDKEEPING AND REPORTING

)

8.1 General
The recording of field activities provides an avenue for review of construction work. The following
recordkeeping and reporting procedures shall be followed when intrusive activities are performed

at the Industrial Center of McKeesport site.

8.2 Photographic Log

The Site Manager shall be responsible for collecting photographs of any intrusive activities

performed at the site. Photographs provide a visual record of intrusive activities performed and
site conditions.

Photographs shall be taken of the area where intrusive activities are to be performed to record

site conditions prior to any work, record actual intrusive work performed, and record the condition

of the site following completion of work after backfillng and revegetation activities have been
completed. The photographs shall be dated and identified with location description and a

description of the activity photographed.

8.3 Operating Records

The Site Manager shall be responsible for completing Reporting Forms (Attachment B) for each

intrsive event. The form shall be completed describing, at a minimum, the activities performed,
personnel involved, and dates of the work performed. Photographs shall be attached to the
Reporting Form.
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ATTACHMENT A

Health and Safety Guidelines

)
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HEALTH AND SAFETY GUIDELINES

INDUSTRIAL CENTER OF THE
CITY OF McKEESPORT

J
Prepared for

RIDCSOUTHWESTERN PA GROWTH FUND
Pittsburgh, PA

Prepared by:

KU RESOURCES, INC.
Duquesne, PA 15110



..~) 1.0 SITE BACKGROUND AND SCOPE OF WORK

1.1 ORGANIZTION AND RESPONSIBILITIES

1.1.1 General

This Health and Safety Guideline (HASG) contains the general requirements for protection of on-
site personnel during soil disturbance activities at the former USX National Tube Works in
McKeesport, Pennsylvania.

The protection of workers and the environment are major concerns during project design and
execution and cannot be compromised. The objectives of this HASG are to assure that safe
working conditions exist at the site as related to potential exposure to contaminated soils.

Procedures have been established based on an analysis of potential hazards, and personnel
protection measures have been selected in response to these risks.

The HASG shall be used by contractors to develop a project specific health and safety plan

(HASP), which shall be available on-site for inspection and review by all employees, their
designated representative, RIDC, and regulatory personneL.

.J
The HASG and all activities conducted at the site shall be, in compliance with applicable sections
of the following documents:

. 29 CFR 1926, OSHA Construction Industry Standards;

. 29 CFR 1910, OSHA General Industry Standards;

. 40 CFR Subchapter R, Toxic Substances Control Act; and

. Rules and Regulations of the Allegheny County Health Department

1.1.2 Site Health and Safety Officer

A Site Health and Safety Offcer (SHSO) wil be required. He/she wil be responsible for the field
coordination of the project HASG. Among the specific duties of the SHSO are: hazard
assessment, air monitoring, evaluation of the personal protection equipment program, and
consultng with other Health and Safety personnel on matters related to the project. The SHSO
reports to the Project Manager, and has authority to stop work when necessary to guarantee
employee wellbeing.

1.1.3 Site Workers

---_.../

All site personnel are responsible for continuous adherence to the HASG during the performance
of the work. In no case may work be performed in a manner that conflcts with the intent of, or the
inherent safety precautions expressed in this HASG. After due warnings, personnel continuing to
violate the requirements of this HASG wil be dismissed from the site.

RIDC.97027MCKEE
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1.2 SITE BACKGROUND

The National Tube Works was a large-scale manufacturer of steel tube and pipe and served as

the main plant of the US Steel eastem tubular operations. Operations present at the facilty

included blast furnaces, open hearts, blooming mils, rollng mils, seamless mils, a submerged
arc weld mil, and an electric resistance weld milL. Significant contaminates that may exist at the

facilty include: waste corrosives, heavy metals, waste petroleum products and PCBs. Excavation

activities at the Site pose physical hazards and excavated materials may be contaminated with

low levels of these hazardous materials.

1.3 SCOPE OF WORK

This HASG was developed to address the potential contaminant exposure hazards to personnel
performing the following generalized scope of work. This HASG does not cover the physical
hazards associated with excavation such as working in excavations, shoring, and trenching.

. Disturbance and management of potentially contaminated surface and subsurface soils,

. Constrction activities associated with exposure to contaminants within excavations.

Most of the hazards anticipated wil ocur during the excavation and handling activities although
exposure may take place during constrction oversight. Physical hazards wil be continually
present in the construction activities.

RIDC.97027MCKEE
Health and Safety Guidelines

1-2 June 2000
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2.1 SITE EVALUATION

The performance of excavation and/or drillng activities at the site presents the potential of
exposure to chemical hazards. Of the potential chemical exposure hazards present at the site,
the following list includes those considered at this time to be the most significant.

Chemical Hazards

Potential hazards exist from employee exposure to the following residual substances that may be
present in subsurface soils:

. Polychlorinated Biphenyls (PCBs);

. petroleum hydrocarbons;

. heavy metals (lead, chrome, cadmium);

. residual polyaromatic hydrocarbons (PAHs);

. corrosives (acids and caustics);

. crystallne silca (refractory materials);

0) . cyanide and sulfide wastes; and

. volatile organic compounds (VOC).

The standard level of protection for work on this project is level D, consisting of:

. Hardhat,

. Safety shoes,

. Safety glasses with permanent side shields,

. long pants and long-sleeve shirt, and

. Canvas or leather work gloves.

RIDC.97027MCKEE
Health and Safety Guidelines

2-1 June 2000
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3.0 EMPLOYEE TRAINING/HAZRD COMMUNICATION CONSIDERATIONS

3.1 FORMAL TRAINING

All personnel who enter the authorized area shall have completed training equivalent to the
requirements set fort in 29 CFR 1910 and 1926. If any of the anticipated work involves
hazardous waste operations, site personnel wil be required to have 40 hours of formal off-site
training and subsequent 8 hours annual refresher training. Supervisors will possess an additional
8 hours of supervisory training.

3.2 SITE-SPECIFIC TRAINING

Before beginning field operations, each employee assigned to this project should attend a health
and safety trining session. The following topical outline should be used to develop the pertinent

issues of concern to be incorporated into the training session.

Proiect ScoDe of Work

. Work area orientation

. Work activities

)
. Key personnel and visitors

. Regulatory agencies

Health and Safety ProQram

. Contractor Health and Safety Plan

. Site Health and Safety Guideline

Role of Project Health and Safety Coordinator/Site Manaoer

. Duties and authority

. Compliance with safety rules

Hazardous Substance Information

. Contaminants known or suspected (by area)

. Routes of exposure based on work activities

-, . Effects of exposure

)
-- Physiological warning signs

RIDC.97027MCKEE
Health and Safety Guidelines

3-1 June 2000



RIDC.97027MCKEE
Health and Safety Guidelines

3-2 June 2000



""')
. Eye wash stations and emergency showers

Emergencv Contacts and Response Procedures

. Telephone contacts for assistance

. Reporting responsibilties

. Evacuation procedures

. Accident/injury response

. Basic Life Support and First Aid Procedures

The training session wil be documented by obtaining the signature of each participant. No
person wil be allowed to work in areas covered by the Soil Management Plan without completing
the orientation program and signing the roster.

3.3 MATERIAL SAFETY DATA SHEETS

General chemical information in the form of MSDSs for residual or waste materials encountered
on site shall be included in the HASP.

'..)

I
)
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4.0 SITE CONTROL CONSIDERATIONS

4.1 ACCESS

Acess to the site is through existing plant gates. Security personnel are stationed at these
gates. 'No other means of accss are authorized for use.

4.2 BUDDY SYSTEM/COMMUNICATION

All personnel shall follow the "buddy system" when inside the authorized area. Two-way radio
communications shall be available between the project offce and the site teams.

4.3 POSTING

The sites should be posted to wam of potential hazards. Also, notices regarding the use of
protective equipment (hardhats, safety glasses, etc.) should be placed at the access points to the
sites. Additional notices of specific hazardous areas should be posted where needed.

4.4 VISITORS

..)

Visitors to the site shall sign in at the guard station. They shall be advised of the potential
hazards at the site, and be provided with a copy of the site safety rules. Visitors shall be escorted
at all times while inside the authorized area.

)
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r-") REPORTING FORM

NAME:

DATES OF WORK PERFORMED:

PERSONNEL ON SITE:

DETAILED DESCRIPTION OF WORK PERFORMED:

')
WERE EROSION AND SEDIMENT CONTROLS PROPERLY INSTALLED?
IF "NO" EXPLAIN:

WAS AREA PROPERLY BACKFILLED AND REVEGETATED?
IF 'NO' EXPLAIN:

Attached: Photographs

Analytical Laboratory Results

cc: Site Manager

Plant File

j
,,/
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Test Trenching Activities 11.03.2014 
East Portion of 307-D-1 – McKeesport 

 
- Onsite at 8:10AM with Todd Washlaski (Geo Environmental) 
- Unloaded backhoe at 8:20AM 
 
Test Trench #4 
- Started at southwest corner moving east 
- Very hard surface – could not dig through with millings from a roadway or old parking lot 
- Next, hit building debris – bricks 
- Then, concrete pieces including larger slabs and small boulder sizes 
- Also, ran into old pipes 
- East side – dug into concrete slab 
- West to East 
- 0 to 40 ft – paved parking lot or roadway 
- 40 to 75 ft – down to 4 feet ok 
- 75 ft – 0.5 ft refusal (concrete) 
- 76 to 120 ft – down to 4 feet ok 
- 120 to 135 ft – 0.5 ft refusal (concrete) 
- 135 to 167.5 ft – concrete at 2.5 ft 
- 167.5 to 172.5 ft – down to 4 feet ok 
- 172.5 to end – concrete pad below surface 
- PID of samples A and B fluctuated as background did 0.1 to 0.5 
- Samples A-10AM and B-10:30AM 
 
Test Trench #3 
- West to East 
- 0 to 27.5 ft – refusal at 3-4 inches down 
- 27.5 to 35 ft – down to 4 feet ok 
- 35 to 45 ft – 0.5 feet down refusal 
- 45 to 57.5 ft – 1.5 ft refusal 
- 57.5 to 65 ft – down to 4 feet ok 
- 65 to 67.5 ft – 1 ft refusal 
- 67.5 to 90 ft – varying up and down 1.5 to 4 feet 
- 90 to 102.5 ft – 0.5 ft concrete slab 
- 102.5 to 120 ft – down to 4 feet ok 
- 120 ft to end – 1.5 to 2 feet in depth, then refusal 
- PID for A and B equal to background 
- Samples A-10:45 AM and B-11:00AM 
 
Test Trench #1 

- South to North 
- 0 to 10 ft – down to 4 ft with chunks of concrete and bricks 
- 10 to 17.5 ft – crosses Test Trench #4 
- 17.5 to 65 ft – 2 to 4 feet down with bricks and small concrete chunks 



- 65 to 72.5 ft – crosses Test Trench #3 
- 72.5 to end – 0.5 ft then refusal 
- PID – A and B equals background 
- Samples A-11:15 AM and B-11:30AM 

 
Test Trench #2 
- North to South 
- 0 to 10 ft – 1.5 feet then refusal 
- 10 to 17.5 ft – crosses Test Trench #3 
- 17.5 to 32.5 ft – down to 4 feet ok 
- 32.5 to 37.5 ft – 0.5 feet refusal 
- 37.5 to 52.5 ft – 1 ft refusal 
- 52.5 to 55 ft – surface refusal 
- 55 to 67.5 ft – large pieces of concrete and bricks, but got to 4 feet down 
- 67.5 to 75 ft – crosses Test Trench #4 
- 75 to 85 ft – 2 ft depth refusal 
- PID for A and B samples equals background 
- Samples A-12:00PM and B-12:15PM 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Pittsburgh
301 Alpha Drive
RIDC Park
Pittsburgh, PA 15238
Tel: (412)963-7058

TestAmerica Job ID: 180-38441-1
Client Project/Site: Center Street Parcel, McKeesport, PA TCV

For:
KU Resources Inc
22 South Linden Street
Duquesne, Pennsylvania 15110

Attn: Ms. Sara Uhl

Authorized for release by:
11/17/2014 10:24:49 AM

Carrie Gamber, Senior Project Manager
(412)963-2428
carrie.gamber@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: KU Resources Inc TestAmerica Job ID: 180-38441-1

Project/Site: Center Street Parcel, McKeesport, PA TCV

Job ID: 180-38441-1

Laboratory: TestAmerica Pittsburgh

Narrative

CASE NARRATIVE

Client: KU Resources Inc

Project: Center Street Parcel, McKeesport, PA TCV

Report Number: 180-38441-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

RECEIPT

The samples were received on 11/03/2014; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 

coolers at receipt was 3.5 C.

BNA

The following samples were diluted due to the nature of the sample matrix: TT-02A (180-38441-3), TT-02B (180-38441-4), TT-02B 

(180-38441-4 MS), TT-02B (180-38441-4 MSD).  Elevated reporting limits (RLs) are provided.  The sample extracts were too viscous to be 

analyzed at any less of a dilution.

2,4-Dimethylphenol failed the recovery criteria low for the MS/MSD of sample TT-02B (180-38441-4) in batch 180-124983.

PCB

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Pittsburgh
Page 3 of 38 11/17/2014
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Definitions/Glossary
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Qualifiers

GC/MS Semi VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F1 MS and/or MSD Recovery exceeds the control limits

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Pittsburgh
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Certification Summary
Client: KU Resources Inc TestAmerica Job ID: 180-38441-1

Project/Site: Center Street Parcel, McKeesport, PA TCV

Laboratory: TestAmerica Pittsburgh
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Pennsylvania 02-004163NELAP 04-30-15

Analysis Method Prep Method Matrix Analyte

TestAmerica Pittsburgh
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Sample Summary
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

180-38441-1 TT-01A Solid 10/28/14 11:15 11/03/14 16:10

180-38441-2 TT-01B Solid 10/28/14 11:30 11/03/14 16:10

180-38441-3 TT-02A Solid 10/28/14 12:00 11/03/14 16:10

180-38441-4 TT-02B Solid 10/28/14 12:15 11/03/14 16:10

180-38441-5 TT-03A Solid 10/28/14 10:45 11/03/14 16:10

180-38441-6 TT-03B Solid 10/28/14 11:00 11/03/14 16:10

180-38441-7 TT-04A Solid 10/28/14 10:00 11/03/14 16:10

180-38441-8 TT-04B Solid 10/28/14 10:30 11/03/14 16:10

TestAmerica Pittsburgh
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Method Summary
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method Method Description LaboratoryProtocol

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL PIT

SW8468082A Polychlorinated Biphenyls (PCBs) by Gas Chromatography TAL PIT

SM222540G SM 2540G TAL PIT

Protocol References:

SM22 = SM22

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058

TestAmerica Pittsburgh
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Lab Chronicle
Client: KU Resources Inc TestAmerica Job ID: 180-38441-1

Project/Site: Center Street Parcel, McKeesport, PA TCV

Client Sample ID: TT-01A Lab Sample ID: 180-38441-1
Matrix: SolidDate Collected: 10/28/14 11:15

Percent Solids: 88.5Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.0 g 5.0 mL

Analysis 8270D 1 124983 11/13/14 15:39 VVP TAL PITTotal/NA 15.0 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.0 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 02:07 AKG TAL PITTotal/NA 15.0 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-01B Lab Sample ID: 180-38441-2
Matrix: SolidDate Collected: 10/28/14 11:30

Percent Solids: 89.3Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.0 g 5.0 mL

Analysis 8270D 1 125132 11/14/14 13:57 VVP TAL PITTotal/NA 15.0 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.0 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 02:39 AKG TAL PITTotal/NA 15.0 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-02A Lab Sample ID: 180-38441-3
Matrix: SolidDate Collected: 10/28/14 12:00

Percent Solids: 89.6Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.1 g 5.0 mL

Analysis 8270D 2 124983 11/13/14 16:38 VVP TAL PITTotal/NA 15.1 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.1 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 03:10 AKG TAL PITTotal/NA 15.1 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-02B Lab Sample ID: 180-38441-4
Matrix: SolidDate Collected: 10/28/14 12:15

Percent Solids: 87.6Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.1 g 5.0 mL
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Lab Chronicle
Client: KU Resources Inc TestAmerica Job ID: 180-38441-1

Project/Site: Center Street Parcel, McKeesport, PA TCV

Client Sample ID: TT-02B Lab Sample ID: 180-38441-4
Matrix: SolidDate Collected: 10/28/14 12:15

Percent Solids: 87.6Date Received: 11/03/14 16:10

Analysis 8270D VVP11/13/14 17:072 TAL PIT124983

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.1 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.1 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 03:41 AKG TAL PITTotal/NA 15.1 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-03A Lab Sample ID: 180-38441-5
Matrix: SolidDate Collected: 10/28/14 10:45

Percent Solids: 87.2Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.0 g 5.0 mL

Analysis 8270D 1 124983 11/13/14 18:34 VVP TAL PITTotal/NA 15.0 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.0 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 05:15 AKG TAL PITTotal/NA 15.0 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-03B Lab Sample ID: 180-38441-6
Matrix: SolidDate Collected: 10/28/14 11:00

Percent Solids: 87.5Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.0 g 5.0 mL

Analysis 8270D 1 124983 11/13/14 19:03 VVP TAL PITTotal/NA 15.0 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.0 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 05:47 AKG TAL PITTotal/NA 15.0 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-04A Lab Sample ID: 180-38441-7
Matrix: SolidDate Collected: 10/28/14 10:00

Percent Solids: 90.6Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.1 g 5.0 mL
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Lab Chronicle
Client: KU Resources Inc TestAmerica Job ID: 180-38441-1

Project/Site: Center Street Parcel, McKeesport, PA TCV

Client Sample ID: TT-04A Lab Sample ID: 180-38441-7
Matrix: SolidDate Collected: 10/28/14 10:00

Percent Solids: 90.6Date Received: 11/03/14 16:10

Analysis 8270D VVP11/13/14 19:321 TAL PIT124983

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.1 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.2 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 06:18 AKG TAL PITTotal/NA 15.2 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Client Sample ID: TT-04B Lab Sample ID: 180-38441-8
Matrix: SolidDate Collected: 10/28/14 10:30

Percent Solids: 89.8Date Received: 11/03/14 16:10

Prep 3541 KLG11/05/14 03:00 TAL PIT123937

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.0 g 5.0 mL

Analysis 8270D 1 124983 11/13/14 20:01 VVP TAL PITTotal/NA 15.0 g 5.0 mL

CH731Instrument ID:

Prep 3541 124106 11/06/14 03:45 KLG TAL PITTotal/NA 15.0 g 20.0 mL

Analysis 8082A 1 124338 11/08/14 06:50 AKG TAL PITTotal/NA 15.0 g 20.0 mL

CHGC10Instrument ID:

Analysis 2540G 1 124046 11/05/14 15:02 AB1 TAL PITTotal/NA   

NOEQUIPInstrument ID:

Laboratory References:

TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058

Analyst References:

Lab: TAL PIT

Batch Type: Prep

KLG = Kevin Geehring

Batch Type: Analysis

AB1 = Ashwin Baikadi

AKG = Ashok Gupta

VVP = Vincent Piccolino
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-1Client Sample ID: TT-01A
Matrix: SolidDate Collected: 10/28/14 11:15

Percent Solids: 88.5Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 25 J 76 7.2 ug/Kg ☼ 11/05/14 03:00 11/13/14 15:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

76 8.6 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Acenaphthylene 99

76 7.4 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Anthracene 110

76 9.4 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzo[a]anthracene 590

76 7.5 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzo[a]pyrene 560

76 12 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzo[b]fluoranthene 830

76 7.5 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzo[g,h,i]perylene 580

76 15 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzo[k]fluoranthene 390

760 61 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Bis(2-ethylhexyl) phthalate ND

76 8.1 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,2'-oxybis[1-chloropropane] ND

370 33 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Bromophenyl phenyl ether ND

370 52 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Butyl benzyl phthalate ND

76 6.9 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Carbazole 44 J

370 30 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Chloroaniline ND

76 7.9 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Chloronaphthalene ND

370 42 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Chlorophenyl phenyl ether ND

76 9.0 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Chrysene 700

76 8.4 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Dibenz(a,h)anthracene 120

370 37 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Dibenzofuran 60 J

370 47 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Di-n-butyl phthalate ND

370 40 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼3,3'-Dichlorobenzidine ND

370 41 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Diethyl phthalate 120 J

370 41 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Dimethyl phthalate ND

370 30 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,4-Dinitrotoluene ND

370 39 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,6-Dinitrotoluene ND

370 40 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Di-n-octyl phthalate ND

76 8.1 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Fluoranthene 930

76 9.9 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Fluorene 29 J

76 8.0 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Hexachlorobenzene ND

76 8.4 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Hexachlorobutadiene ND

370 41 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Hexachlorocyclopentadiene ND

370 27 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Hexachloroethane ND

76 7.8 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Indeno[1,2,3-cd]pyrene 470

370 28 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Isophorone ND

76 6.8 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Methylnaphthalene 74 J

76 6.5 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Naphthalene 160

1900 170 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Nitroaniline ND

1900 160 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼3-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Nitroaniline ND

1900 140 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Nitrophenol ND

760 31 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Nitrobenzene ND

76 8.8 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼N-Nitrosodi-n-propylamine ND

370 35 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼N-Nitrosodiphenylamine ND

76 12 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Phenanthrene 450

76 7.6 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Pyrene 800

370 35 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4-Chloro-3-methylphenol ND

370 31 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Chlorophenol ND

370 26 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Methylphenol ND

370 37 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Methylphenol, 3 & 4 ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-1Client Sample ID: TT-01A
Matrix: SolidDate Collected: 10/28/14 11:15

Percent Solids: 88.5Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2,4-Dichlorophenol ND 76 7.6 ug/Kg ☼ 11/05/14 03:00 11/13/14 15:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

370 59 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,4-Dimethylphenol ND

1900 450 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,4-Dinitrophenol ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼4,6-Dinitro-2-methylphenol ND

370 42 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2-Nitrophenol ND

370 34 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Pentachlorophenol ND

76 8.9 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Phenol ND

370 40 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,4,5-Trichlorophenol ND

370 56 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼2,4,6-Trichlorophenol ND

370 31 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Acetophenone ND

370 37 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Atrazine ND

370 57 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Benzaldehyde ND

370 34 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼1,1'-Biphenyl ND

1900 280 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Caprolactam ND

370 25 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Bis(2-chloroethoxy)methane ND

76 10 ug/Kg 11/05/14 03:00 11/13/14 15:39 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 79 25 - 104 11/05/14 03:00 11/13/14 15:39 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 63 11/05/14 03:00 11/13/14 15:39 125 - 105

2-Fluorobiphenyl 70 11/05/14 03:00 11/13/14 15:39 135 - 105

2,4,6-Tribromophenol (Surr) 51 11/05/14 03:00 11/13/14 15:39 135 - 124

2-Fluorophenol (Surr) 58 11/05/14 03:00 11/13/14 15:39 139 - 103

Terphenyl-d14 (Surr) 61 11/05/14 03:00 11/13/14 15:39 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.8 ug/Kg ☼ 11/06/14 03:45 11/08/14 02:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1221 ND

19 6.5 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1232 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1242 ND

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1248 ND

19 4.5 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1254 570

19 4.1 ug/Kg 11/06/14 03:45 11/08/14 02:07 1☼PCB-1260 97

Tetrachloro-m-xylene (Surr) 65 45 - 135 11/06/14 03:45 11/08/14 02:07 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 73 11/06/14 03:45 11/08/14 02:07 145 - 125

General Chemistry
RL MDL

Percent Moisture 12 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-2Client Sample ID: TT-01B
Matrix: SolidDate Collected: 10/28/14 11:30

Percent Solids: 89.3Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 22 J 75 7.2 ug/Kg ☼ 11/05/14 03:00 11/14/14 13:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

75 8.6 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Acenaphthylene 43 J
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-2Client Sample ID: TT-01B
Matrix: SolidDate Collected: 10/28/14 11:30

Percent Solids: 89.3Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Anthracene 96 75 7.3 ug/Kg ☼ 11/05/14 03:00 11/14/14 13:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

75 9.4 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzo[a]anthracene 660

75 7.5 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzo[a]pyrene 610

75 12 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzo[b]fluoranthene 920

75 7.4 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzo[g,h,i]perylene 510

75 15 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzo[k]fluoranthene 310

750 60 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Bis(2-ethylhexyl) phthalate ND

75 8.1 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,2'-oxybis[1-chloropropane] ND

370 32 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Bromophenyl phenyl ether ND

370 51 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Butyl benzyl phthalate ND

75 6.9 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Carbazole 65 J

370 30 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Chloroaniline ND

75 7.8 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Chloronaphthalene ND

370 42 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Chlorophenyl phenyl ether ND

75 8.9 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Chrysene 710

75 8.3 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Dibenz(a,h)anthracene 110

370 37 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Dibenzofuran 51 J

370 47 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Di-n-butyl phthalate ND

370 39 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼3,3'-Dichlorobenzidine ND

370 41 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Diethyl phthalate ND

370 41 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Dimethyl phthalate ND

370 30 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,4-Dinitrotoluene ND

370 39 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,6-Dinitrotoluene ND

370 39 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Di-n-octyl phthalate ND

75 8.0 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Fluoranthene 800

75 9.8 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Fluorene 29 J

75 8.0 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Hexachlorobenzene ND

75 8.4 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Hexachlorobutadiene ND

370 40 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Hexachlorocyclopentadiene ND

370 27 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Hexachloroethane ND

75 7.7 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Indeno[1,2,3-cd]pyrene 420

370 28 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Isophorone ND

75 6.7 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Methylnaphthalene 81

75 6.4 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Naphthalene 110

1900 170 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼3-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Nitroaniline ND

1900 140 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Nitrophenol ND

750 31 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Nitrobenzene ND

75 8.8 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼N-Nitrosodi-n-propylamine ND

370 35 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼N-Nitrosodiphenylamine ND

75 12 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Phenanthrene 550

75 7.6 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Pyrene 970

370 34 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4-Chloro-3-methylphenol ND

370 31 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Chlorophenol ND

370 26 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Methylphenol ND

370 37 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Methylphenol, 3 & 4 ND

75 7.5 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,4-Dichlorophenol ND

370 58 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,4-Dimethylphenol ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-2Client Sample ID: TT-01B
Matrix: SolidDate Collected: 10/28/14 11:30

Percent Solids: 89.3Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2,4-Dinitrophenol ND 1900 440 ug/Kg ☼ 11/05/14 03:00 11/14/14 13:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1900 150 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼4,6-Dinitro-2-methylphenol ND

370 41 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2-Nitrophenol ND

370 33 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Pentachlorophenol ND

75 8.8 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Phenol ND

370 40 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,4,5-Trichlorophenol ND

370 56 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼2,4,6-Trichlorophenol ND

370 31 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Acetophenone ND

370 36 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Atrazine ND

370 56 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Benzaldehyde ND

370 33 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼1,1'-Biphenyl ND

1900 280 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Caprolactam ND

370 25 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Bis(2-chloroethoxy)methane ND

75 10 ug/Kg 11/05/14 03:00 11/14/14 13:57 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 103 25 - 104 11/05/14 03:00 11/14/14 13:57 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 84 11/05/14 03:00 11/14/14 13:57 125 - 105

2-Fluorobiphenyl 86 11/05/14 03:00 11/14/14 13:57 135 - 105

2,4,6-Tribromophenol (Surr) 70 11/05/14 03:00 11/14/14 13:57 135 - 124

2-Fluorophenol (Surr) 74 11/05/14 03:00 11/14/14 13:57 139 - 103

Terphenyl-d14 (Surr) 85 11/05/14 03:00 11/14/14 13:57 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.8 ug/Kg ☼ 11/06/14 03:45 11/08/14 02:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1221 ND

19 6.5 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1232 ND

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1242 ND

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1248 ND

19 4.4 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1254 570

19 4.1 ug/Kg 11/06/14 03:45 11/08/14 02:39 1☼PCB-1260 110

Tetrachloro-m-xylene (Surr) 77 45 - 135 11/06/14 03:45 11/08/14 02:39 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 83 11/06/14 03:45 11/08/14 02:39 145 - 125

General Chemistry
RL MDL

Percent Moisture 11 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-3Client Sample ID: TT-02A
Matrix: SolidDate Collected: 10/28/14 12:00

Percent Solids: 89.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 31 J 150 14 ug/Kg ☼ 11/05/14 03:00 11/13/14 16:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

150 17 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Acenaphthylene 150

150 14 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Anthracene 240

150 19 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Benzo[a]anthracene 700
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-3Client Sample ID: TT-02A
Matrix: SolidDate Collected: 10/28/14 12:00

Percent Solids: 89.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Benzo[a]pyrene 620 150 15 ug/Kg ☼ 11/05/14 03:00 11/13/14 16:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

150 23 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Benzo[b]fluoranthene 740

150 15 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Benzo[g,h,i]perylene 580

150 30 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Benzo[k]fluoranthene 390

1500 120 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Bis(2-ethylhexyl) phthalate ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,2'-oxybis[1-chloropropane] ND

730 64 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Bromophenyl phenyl ether ND

730 100 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Butyl benzyl phthalate ND

150 14 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Carbazole 89 J

730 59 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Chloroaniline ND

150 15 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2-Chloronaphthalene ND

730 82 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Chlorophenyl phenyl ether ND

150 18 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Chrysene 650

150 16 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Dibenz(a,h)anthracene 170

730 73 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Dibenzofuran 110 J

730 93 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Di-n-butyl phthalate ND

730 78 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼3,3'-Dichlorobenzidine ND

730 81 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Diethyl phthalate ND

730 81 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Dimethyl phthalate ND

730 60 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4-Dinitrotoluene ND

730 76 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,6-Dinitrotoluene ND

730 78 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Di-n-octyl phthalate ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Fluoranthene 1000

150 20 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Fluorene 100 J

150 16 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Hexachlorobenzene ND

150 17 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Hexachlorobutadiene ND

730 80 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Hexachlorocyclopentadiene ND

730 53 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Hexachloroethane ND

150 15 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Indeno[1,2,3-cd]pyrene 560

730 56 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Isophorone ND

150 13 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2-Methylnaphthalene 120 J

150 13 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Naphthalene 120 J

3800 330 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2-Nitroaniline ND

3800 300 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼3-Nitroaniline ND

3800 300 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Nitroaniline ND

3800 270 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Nitrophenol ND

1500 62 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Nitrobenzene ND

150 17 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼N-Nitrosodi-n-propylamine ND

730 69 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼N-Nitrosodiphenylamine ND

150 24 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Phenanthrene 670

150 15 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Pyrene 840

730 68 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4-Chloro-3-methylphenol ND

730 61 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2-Chlorophenol ND

730 52 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2-Methylphenol ND

730 72 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Methylphenol, 3 & 4 ND

150 15 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4-Dichlorophenol ND

730 120 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4-Dimethylphenol ND

3800 880 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4-Dinitrophenol ND

3800 300 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼4,6-Dinitro-2-methylphenol ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-3Client Sample ID: TT-02A
Matrix: SolidDate Collected: 10/28/14 12:00

Percent Solids: 89.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2-Nitrophenol ND 730 82 ug/Kg ☼ 11/05/14 03:00 11/13/14 16:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

730 66 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Pentachlorophenol ND

150 17 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Phenol ND

730 79 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4,5-Trichlorophenol ND

730 110 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼2,4,6-Trichlorophenol ND

730 61 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Acetophenone ND

730 72 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Atrazine ND

730 110 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Benzaldehyde ND

730 66 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼1,1'-Biphenyl ND

3800 560 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Caprolactam ND

730 49 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Bis(2-chloroethoxy)methane ND

150 20 ug/Kg 11/05/14 03:00 11/13/14 16:38 2☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 74 25 - 104 11/05/14 03:00 11/13/14 16:38 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 61 11/05/14 03:00 11/13/14 16:38 225 - 105

2-Fluorobiphenyl 69 11/05/14 03:00 11/13/14 16:38 235 - 105

2,4,6-Tribromophenol (Surr) 51 11/05/14 03:00 11/13/14 16:38 235 - 124

2-Fluorophenol (Surr) 55 11/05/14 03:00 11/13/14 16:38 239 - 103

Terphenyl-d14 (Surr) 59 11/05/14 03:00 11/13/14 16:38 225 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 18 3.8 ug/Kg ☼ 11/06/14 03:45 11/08/14 03:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

18 4.6 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1221 ND

18 6.4 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1232 ND

18 4.7 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1242 ND

18 4.6 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1248 ND

18 4.4 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1254 91

18 4.1 ug/Kg 11/06/14 03:45 11/08/14 03:10 1☼PCB-1260 68

Tetrachloro-m-xylene (Surr) 74 45 - 135 11/06/14 03:45 11/08/14 03:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 81 11/06/14 03:45 11/08/14 03:10 145 - 125

General Chemistry
RL MDL

Percent Moisture 10 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-4Client Sample ID: TT-02B
Matrix: SolidDate Collected: 10/28/14 12:15

Percent Solids: 87.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 32 J 150 15 ug/Kg ☼ 11/05/14 03:00 11/13/14 17:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

150 17 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Acenaphthylene 230

150 15 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Anthracene 220

150 19 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Benzo[a]anthracene 800

150 15 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Benzo[a]pyrene 800

150 24 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Benzo[b]fluoranthene 1100
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-4Client Sample ID: TT-02B
Matrix: SolidDate Collected: 10/28/14 12:15

Percent Solids: 87.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Benzo[g,h,i]perylene 780 150 15 ug/Kg ☼ 11/05/14 03:00 11/13/14 17:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

150 31 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Benzo[k]fluoranthene 390

1500 120 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Bis(2-ethylhexyl) phthalate ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,2'-oxybis[1-chloropropane] ND

750 66 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Bromophenyl phenyl ether ND

750 100 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Butyl benzyl phthalate ND

150 14 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Carbazole 77 J

750 61 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Chloroaniline ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Chloronaphthalene ND

750 84 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Chlorophenyl phenyl ether ND

150 18 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Chrysene 860

150 17 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Dibenz(a,h)anthracene 130 J

750 74 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Dibenzofuran 110 J

750 95 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Di-n-butyl phthalate ND

750 80 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼3,3'-Dichlorobenzidine ND

750 83 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Diethyl phthalate ND

750 82 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Dimethyl phthalate ND

750 61 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4-Dinitrotoluene ND

750 78 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,6-Dinitrotoluene ND

750 80 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Di-n-octyl phthalate ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Fluoranthene 1300

150 20 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Fluorene 45 J

150 16 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Hexachlorobenzene ND

150 17 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Hexachlorobutadiene ND

750 82 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Hexachlorocyclopentadiene ND

750 54 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Hexachloroethane ND

150 16 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Indeno[1,2,3-cd]pyrene 710

750 57 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Isophorone ND

150 14 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Methylnaphthalene 160

150 13 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Naphthalene 120 J

3900 340 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Nitroaniline ND

3900 310 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼3-Nitroaniline ND

3900 310 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Nitroaniline ND

3900 280 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Nitrophenol ND

1500 63 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Nitrobenzene ND

150 18 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼N-Nitrosodi-n-propylamine ND

750 70 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼N-Nitrosodiphenylamine ND

150 24 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Phenanthrene 650

150 15 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Pyrene 1100

750 70 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4-Chloro-3-methylphenol ND

750 62 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Chlorophenol ND

750 53 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Methylphenol ND

750 74 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Methylphenol, 3 & 4 ND

150 15 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4-Dichlorophenol ND

750 120 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4-Dimethylphenol ND

3900 900 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4-Dinitrophenol ND

3900 300 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼4,6-Dinitro-2-methylphenol ND

750 83 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2-Nitrophenol ND

750 68 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Pentachlorophenol ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-4Client Sample ID: TT-02B
Matrix: SolidDate Collected: 10/28/14 12:15

Percent Solids: 87.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Phenol ND 150 18 ug/Kg ☼ 11/05/14 03:00 11/13/14 17:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

750 81 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4,5-Trichlorophenol ND

750 110 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼2,4,6-Trichlorophenol ND

750 62 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Acetophenone ND

750 74 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Atrazine ND

750 110 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Benzaldehyde ND

750 68 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼1,1'-Biphenyl ND

3900 570 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Caprolactam ND

750 50 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Bis(2-chloroethoxy)methane ND

150 20 ug/Kg 11/05/14 03:00 11/13/14 17:07 2☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 82 25 - 104 11/05/14 03:00 11/13/14 17:07 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 64 11/05/14 03:00 11/13/14 17:07 225 - 105

2-Fluorobiphenyl 74 11/05/14 03:00 11/13/14 17:07 235 - 105

2,4,6-Tribromophenol (Surr) 62 11/05/14 03:00 11/13/14 17:07 235 - 124

2-Fluorophenol (Surr) 51 11/05/14 03:00 11/13/14 17:07 239 - 103

Terphenyl-d14 (Surr) 69 11/05/14 03:00 11/13/14 17:07 225 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.9 ug/Kg ☼ 11/06/14 03:45 11/08/14 03:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1221 ND

19 6.5 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1232 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1242 ND

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1248 ND

19 4.5 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1254 680

19 4.1 ug/Kg 11/06/14 03:45 11/08/14 03:41 1☼PCB-1260 260

Tetrachloro-m-xylene (Surr) 71 45 - 135 11/06/14 03:45 11/08/14 03:41 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 81 11/06/14 03:45 11/08/14 03:41 145 - 125

General Chemistry
RL MDL

Percent Moisture 12 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-5Client Sample ID: TT-03A
Matrix: SolidDate Collected: 10/28/14 10:45

Percent Solids: 87.2Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 30 J 77 7.4 ug/Kg ☼ 11/05/14 03:00 11/13/14 18:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

77 8.8 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Acenaphthylene 180

77 7.5 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Anthracene 230

77 9.6 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzo[a]anthracene 720

77 7.7 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzo[a]pyrene 670

77 12 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzo[b]fluoranthene 970

77 7.6 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzo[g,h,i]perylene 660

77 15 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzo[k]fluoranthene 350
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-5Client Sample ID: TT-03A
Matrix: SolidDate Collected: 10/28/14 10:45

Percent Solids: 87.2Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Bis(2-ethylhexyl) phthalate ND 770 62 ug/Kg ☼ 11/05/14 03:00 11/13/14 18:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

77 8.3 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,2'-oxybis[1-chloropropane] ND

380 33 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Bromophenyl phenyl ether ND

380 52 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Butyl benzyl phthalate ND

77 7.1 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Carbazole 63 J

380 31 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Chloroaniline ND

77 8.0 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Chloronaphthalene ND

380 43 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Chlorophenyl phenyl ether ND

77 9.1 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Chrysene 770

77 8.5 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Dibenz(a,h)anthracene 190

380 38 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Dibenzofuran 110 J

380 48 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Di-n-butyl phthalate ND

380 40 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼3,3'-Dichlorobenzidine ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Diethyl phthalate ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Dimethyl phthalate ND

380 31 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,4-Dinitrotoluene ND

380 39 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,6-Dinitrotoluene ND

380 40 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Di-n-octyl phthalate ND

77 8.2 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Fluoranthene 1300

77 10 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Fluorene 43 J

77 8.2 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Hexachlorobenzene ND

77 8.6 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Hexachlorobutadiene ND

380 41 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Hexachlorocyclopentadiene ND

380 28 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Hexachloroethane ND

77 7.9 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Indeno[1,2,3-cd]pyrene 610

380 29 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Isophorone ND

77 6.9 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Methylnaphthalene 170

77 6.6 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Naphthalene 220

2000 170 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Nitroaniline ND

2000 160 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼3-Nitroaniline ND

2000 150 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Nitroaniline ND

2000 140 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Nitrophenol ND

770 32 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Nitrobenzene ND

77 9.0 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼N-Nitrosodi-n-propylamine ND

380 35 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼N-Nitrosodiphenylamine ND

77 12 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Phenanthrene 750

77 7.7 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Pyrene 950

380 35 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4-Chloro-3-methylphenol ND

380 31 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Chlorophenol ND

380 27 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Methylphenol ND

380 37 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Methylphenol, 3 & 4 ND

77 7.7 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,4-Dichlorophenol ND

380 60 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,4-Dimethylphenol ND

2000 460 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,4-Dinitrophenol ND

2000 150 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼4,6-Dinitro-2-methylphenol ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2-Nitrophenol ND

380 34 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Pentachlorophenol ND

77 9.0 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Phenol ND

380 41 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼2,4,5-Trichlorophenol ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-5Client Sample ID: TT-03A
Matrix: SolidDate Collected: 10/28/14 10:45

Percent Solids: 87.2Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2,4,6-Trichlorophenol ND 380 57 ug/Kg ☼ 11/05/14 03:00 11/13/14 18:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

380 31 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Acetophenone ND

380 37 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Atrazine ND

380 57 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Benzaldehyde ND

380 34 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼1,1'-Biphenyl ND

2000 290 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Caprolactam ND

380 25 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Bis(2-chloroethoxy)methane ND

77 10 ug/Kg 11/05/14 03:00 11/13/14 18:34 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 85 25 - 104 11/05/14 03:00 11/13/14 18:34 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 72 11/05/14 03:00 11/13/14 18:34 125 - 105

2-Fluorobiphenyl 74 11/05/14 03:00 11/13/14 18:34 135 - 105

2,4,6-Tribromophenol (Surr) 57 11/05/14 03:00 11/13/14 18:34 135 - 124

2-Fluorophenol (Surr) 61 11/05/14 03:00 11/13/14 18:34 139 - 103

Terphenyl-d14 (Surr) 65 11/05/14 03:00 11/13/14 18:34 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.9 ug/Kg ☼ 11/06/14 03:45 11/08/14 05:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1221 ND

19 6.6 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1232 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1242 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1248 ND

19 4.6 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1254 240

19 4.2 ug/Kg 11/06/14 03:45 11/08/14 05:15 1☼PCB-1260 120

Tetrachloro-m-xylene (Surr) 72 45 - 135 11/06/14 03:45 11/08/14 05:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 81 11/06/14 03:45 11/08/14 05:15 145 - 125

General Chemistry
RL MDL

Percent Moisture 13 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-6Client Sample ID: TT-03B
Matrix: SolidDate Collected: 10/28/14 11:00

Percent Solids: 87.5Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 35 J 77 7.3 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

77 8.7 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Acenaphthylene 260

77 7.5 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Anthracene 310

77 9.6 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzo[a]anthracene 1400

77 7.6 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzo[a]pyrene 1400

77 12 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzo[b]fluoranthene 2000

77 7.6 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzo[g,h,i]perylene 1700

77 15 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzo[k]fluoranthene 620

770 62 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Bis(2-ethylhexyl) phthalate ND

77 8.2 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,2'-oxybis[1-chloropropane] ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-6Client Sample ID: TT-03B
Matrix: SolidDate Collected: 10/28/14 11:00

Percent Solids: 87.5Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

4-Bromophenyl phenyl ether ND 380 33 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

380 52 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Butyl benzyl phthalate ND

77 7.0 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Carbazole 69 J

380 31 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4-Chloroaniline ND

77 8.0 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Chloronaphthalene ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4-Chlorophenyl phenyl ether ND

77 9.1 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Chrysene 1500

77 8.5 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Dibenz(a,h)anthracene 430

380 38 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Dibenzofuran 83 J

380 48 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Di-n-butyl phthalate ND

380 40 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼3,3'-Dichlorobenzidine ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Diethyl phthalate 70 J

380 42 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Dimethyl phthalate ND

380 31 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4-Dinitrotoluene ND

380 39 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,6-Dinitrotoluene ND

380 40 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Di-n-octyl phthalate ND

77 8.2 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Fluoranthene 1800

77 10 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Fluorene 49 J

77 8.1 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Hexachlorobenzene ND

77 8.5 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Hexachlorobutadiene ND

380 41 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Hexachlorocyclopentadiene ND

380 27 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Hexachloroethane ND

77 7.9 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Indeno[1,2,3-cd]pyrene 1400

380 29 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Isophorone ND

77 6.9 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Methylnaphthalene 140

77 6.6 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Naphthalene 160

1900 170 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Nitroaniline ND

1900 160 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼3-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4-Nitroaniline ND

1900 140 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4-Nitrophenol ND

770 32 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Nitrobenzene ND

77 8.9 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼N-Nitrosodi-n-propylamine ND

380 35 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼N-Nitrosodiphenylamine ND

77 12 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Phenanthrene 650

77 7.7 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Pyrene 1900

380 35 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4-Chloro-3-methylphenol ND

380 31 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Chlorophenol ND

380 27 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Methylphenol ND

380 37 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Methylphenol, 3 & 4 ND

77 7.7 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4-Dichlorophenol ND

380 60 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4-Dimethylphenol ND

1900 450 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4-Dinitrophenol ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼4,6-Dinitro-2-methylphenol ND

380 42 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2-Nitrophenol ND

380 34 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Pentachlorophenol ND

77 9.0 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Phenol ND

380 41 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4,5-Trichlorophenol ND

380 57 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼2,4,6-Trichlorophenol ND

380 31 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Acetophenone ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-6Client Sample ID: TT-03B
Matrix: SolidDate Collected: 10/28/14 11:00

Percent Solids: 87.5Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Atrazine ND 380 37 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

380 57 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Benzaldehyde ND

380 34 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼1,1'-Biphenyl ND

1900 290 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Caprolactam ND

380 25 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Bis(2-chloroethoxy)methane ND

77 10 ug/Kg 11/05/14 03:00 11/13/14 19:03 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 82 25 - 104 11/05/14 03:00 11/13/14 19:03 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 65 11/05/14 03:00 11/13/14 19:03 125 - 105

2-Fluorobiphenyl 67 11/05/14 03:00 11/13/14 19:03 135 - 105

2,4,6-Tribromophenol (Surr) 56 11/05/14 03:00 11/13/14 19:03 135 - 124

2-Fluorophenol (Surr) 56 11/05/14 03:00 11/13/14 19:03 139 - 103

Terphenyl-d14 (Surr) 63 11/05/14 03:00 11/13/14 19:03 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.9 ug/Kg ☼ 11/06/14 03:45 11/08/14 05:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1221 ND

19 6.6 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1232 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1242 ND

19 4.8 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1248 ND

19 4.5 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1254 85

19 4.2 ug/Kg 11/06/14 03:45 11/08/14 05:47 1☼PCB-1260 99

Tetrachloro-m-xylene (Surr) 81 45 - 135 11/06/14 03:45 11/08/14 05:47 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 92 11/06/14 03:45 11/08/14 05:47 145 - 125

General Chemistry
RL MDL

Percent Moisture 13 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-7Client Sample ID: TT-04A
Matrix: SolidDate Collected: 10/28/14 10:00

Percent Solids: 90.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 43 J 73 7.0 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

73 8.4 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Acenaphthylene 110

73 7.2 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Anthracene 230

73 9.2 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzo[a]anthracene 950

73 7.3 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzo[a]pyrene 1100

73 11 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzo[b]fluoranthene 1300

73 7.3 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzo[g,h,i]perylene 1100

73 15 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzo[k]fluoranthene 550

730 59 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Bis(2-ethylhexyl) phthalate 160 J

73 7.9 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,2'-oxybis[1-chloropropane] ND

360 32 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Bromophenyl phenyl ether ND

360 50 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Butyl benzyl phthalate ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-7Client Sample ID: TT-04A
Matrix: SolidDate Collected: 10/28/14 10:00

Percent Solids: 90.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Carbazole 110 73 6.7 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

360 29 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Chloroaniline ND

73 7.6 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Chloronaphthalene ND

360 41 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Chlorophenyl phenyl ether ND

73 8.7 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Chrysene 1000

73 8.1 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Dibenz(a,h)anthracene 280

360 36 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Dibenzofuran 92 J

360 46 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Di-n-butyl phthalate ND

360 39 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼3,3'-Dichlorobenzidine ND

360 40 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Diethyl phthalate 41 J

360 40 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Dimethyl phthalate ND

360 30 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4-Dinitrotoluene ND

360 38 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,6-Dinitrotoluene ND

360 39 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Di-n-octyl phthalate ND

73 7.8 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Fluoranthene 1500

73 9.6 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Fluorene 86

73 7.8 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Hexachlorobenzene ND

73 8.2 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Hexachlorobutadiene ND

360 39 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Hexachlorocyclopentadiene ND

360 26 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Hexachloroethane ND

73 7.5 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Indeno[1,2,3-cd]pyrene 870

360 28 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Isophorone ND

73 6.6 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Methylnaphthalene 84

73 6.3 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Naphthalene 160

1900 160 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼3-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Nitroaniline ND

1900 130 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Nitrophenol ND

730 30 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Nitrobenzene ND

73 8.6 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼N-Nitrosodi-n-propylamine ND

360 34 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼N-Nitrosodiphenylamine ND

73 12 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Phenanthrene 920

73 7.4 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Pyrene 1200

360 34 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4-Chloro-3-methylphenol ND

360 30 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Chlorophenol ND

360 26 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Methylphenol ND

360 36 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Methylphenol, 3 & 4 ND

73 7.3 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4-Dichlorophenol ND

360 57 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4-Dimethylphenol ND

1900 440 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4-Dinitrophenol ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼4,6-Dinitro-2-methylphenol ND

360 40 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2-Nitrophenol ND

360 33 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Pentachlorophenol ND

73 8.6 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Phenol ND

360 39 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4,5-Trichlorophenol ND

360 55 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼2,4,6-Trichlorophenol ND

360 30 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Acetophenone ND

360 36 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Atrazine ND

360 55 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Benzaldehyde ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-7Client Sample ID: TT-04A
Matrix: SolidDate Collected: 10/28/14 10:00

Percent Solids: 90.6Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

1,1'-Biphenyl ND 360 33 ug/Kg ☼ 11/05/14 03:00 11/13/14 19:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1900 280 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Caprolactam ND

360 24 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Bis(2-chloroethoxy)methane ND

73 9.8 ug/Kg 11/05/14 03:00 11/13/14 19:32 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 83 25 - 104 11/05/14 03:00 11/13/14 19:32 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 69 11/05/14 03:00 11/13/14 19:32 125 - 105

2-Fluorobiphenyl 69 11/05/14 03:00 11/13/14 19:32 135 - 105

2,4,6-Tribromophenol (Surr) 54 11/05/14 03:00 11/13/14 19:32 135 - 124

2-Fluorophenol (Surr) 58 11/05/14 03:00 11/13/14 19:32 139 - 103

Terphenyl-d14 (Surr) 64 11/05/14 03:00 11/13/14 19:32 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 18 3.7 ug/Kg ☼ 11/06/14 03:45 11/08/14 06:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

18 4.6 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1221 ND

18 6.3 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1232 ND

18 4.6 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1242 ND

18 4.5 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1248 ND

18 4.3 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1254 21

18 4.0 ug/Kg 11/06/14 03:45 11/08/14 06:18 1☼PCB-1260 33

Tetrachloro-m-xylene (Surr) 74 45 - 135 11/06/14 03:45 11/08/14 06:18 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 85 11/06/14 03:45 11/08/14 06:18 145 - 125

General Chemistry
RL MDL

Percent Moisture 9.4 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 180-38441-8Client Sample ID: TT-04B
Matrix: SolidDate Collected: 10/28/14 10:30

Percent Solids: 89.8Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 27 J 75 7.1 ug/Kg ☼ 11/05/14 03:00 11/13/14 20:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

75 8.5 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Acenaphthylene 210

75 7.3 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Anthracene 250

75 9.3 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzo[a]anthracene 960

75 7.4 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzo[a]pyrene 740

75 12 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzo[b]fluoranthene 1200

75 7.4 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzo[g,h,i]perylene 840

75 15 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzo[k]fluoranthene 450

750 60 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Bis(2-ethylhexyl) phthalate ND

75 8.0 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,2'-oxybis[1-chloropropane] ND

370 32 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Bromophenyl phenyl ether ND

370 51 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Butyl benzyl phthalate ND

75 6.8 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Carbazole 110

370 30 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Chloroaniline ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-8Client Sample ID: TT-04B
Matrix: SolidDate Collected: 10/28/14 10:30

Percent Solids: 89.8Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2-Chloronaphthalene ND 75 7.8 ug/Kg ☼ 11/05/14 03:00 11/13/14 20:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

370 41 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Chlorophenyl phenyl ether ND

75 8.8 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Chrysene 880

75 8.3 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Dibenz(a,h)anthracene 210

370 37 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Dibenzofuran 160 J

370 47 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Di-n-butyl phthalate ND

370 39 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼3,3'-Dichlorobenzidine ND

370 41 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Diethyl phthalate 43 J

370 40 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Dimethyl phthalate ND

370 30 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4-Dinitrotoluene ND

370 38 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,6-Dinitrotoluene ND

370 39 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Di-n-octyl phthalate ND

75 7.9 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Fluoranthene 1400

75 9.8 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Fluorene 85

75 7.9 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Hexachlorobenzene ND

75 8.3 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Hexachlorobutadiene ND

370 40 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Hexachlorocyclopentadiene ND

370 27 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Hexachloroethane ND

75 7.7 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Indeno[1,2,3-cd]pyrene 700

370 28 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Isophorone ND

75 6.7 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2-Methylnaphthalene 140

75 6.4 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Naphthalene 330

1900 170 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼3-Nitroaniline ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Nitroaniline ND

1900 140 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Nitrophenol ND

750 31 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Nitrobenzene ND

75 8.7 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼N-Nitrosodi-n-propylamine ND

370 34 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼N-Nitrosodiphenylamine ND

75 12 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Phenanthrene 990

75 7.5 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Pyrene 1100

370 34 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4-Chloro-3-methylphenol ND

370 30 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2-Chlorophenol ND

370 26 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2-Methylphenol ND

370 36 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Methylphenol, 3 & 4 ND

75 7.5 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4-Dichlorophenol ND

370 58 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4-Dimethylphenol ND

1900 440 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4-Dinitrophenol ND

1900 150 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼4,6-Dinitro-2-methylphenol ND

370 41 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2-Nitrophenol ND

370 33 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Pentachlorophenol ND

75 8.8 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Phenol ND

370 40 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4,5-Trichlorophenol ND

370 56 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼2,4,6-Trichlorophenol ND

370 31 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Acetophenone ND

370 36 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Atrazine ND

370 56 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Benzaldehyde ND

370 33 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼1,1'-Biphenyl 44 J

1900 280 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Caprolactam ND
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Client Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Lab Sample ID: 180-38441-8Client Sample ID: TT-04B
Matrix: SolidDate Collected: 10/28/14 10:30

Percent Solids: 89.8Date Received: 11/03/14 16:10

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Bis(2-chloroethoxy)methane ND 370 24 ug/Kg ☼ 11/05/14 03:00 11/13/14 20:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

75 10 ug/Kg 11/05/14 03:00 11/13/14 20:01 1☼Bis(2-chloroethyl)ether ND

Nitrobenzene-d5 (Surr) 84 25 - 104 11/05/14 03:00 11/13/14 20:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Phenol-d5 (Surr) 70 11/05/14 03:00 11/13/14 20:01 125 - 105

2-Fluorobiphenyl 70 11/05/14 03:00 11/13/14 20:01 135 - 105

2,4,6-Tribromophenol (Surr) 63 11/05/14 03:00 11/13/14 20:01 135 - 124

2-Fluorophenol (Surr) 58 11/05/14 03:00 11/13/14 20:01 139 - 103

Terphenyl-d14 (Surr) 66 11/05/14 03:00 11/13/14 20:01 125 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

PCB-1016 ND 19 3.8 ug/Kg ☼ 11/06/14 03:45 11/08/14 06:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1221 ND

19 6.4 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1232 ND

19 4.7 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1242 ND

19 4.6 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1248 ND

19 4.4 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1254 1300

19 4.1 ug/Kg 11/06/14 03:45 11/08/14 06:50 1☼PCB-1260 220

Tetrachloro-m-xylene (Surr) 76 45 - 135 11/06/14 03:45 11/08/14 06:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 87 11/06/14 03:45 11/08/14 06:50 145 - 125

General Chemistry
RL MDL

Percent Moisture 10 0.10 0.10 % 11/05/14 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 180-123937/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

RL MDL

Acenaphthene ND 67 6.4 ug/Kg 11/05/14 03:00 11/13/14 14:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 7.667 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Acenaphthylene

ND 6.567 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Anthracene

ND 8.467 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzo[a]anthracene

ND 6.767 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzo[a]pyrene

ND 1067 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzo[b]fluoranthene

ND 6.667 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzo[g,h,i]perylene

ND 1367 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzo[k]fluoranthene

ND 54670 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Bis(2-ethylhexyl) phthalate

ND 7.267 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,2'-oxybis[1-chloropropane]

ND 29330 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Bromophenyl phenyl ether

ND 46330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Butyl benzyl phthalate

ND 6.167 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Carbazole

ND 27330 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Chloroaniline

ND 7.067 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Chloronaphthalene

ND 37330 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Chlorophenyl phenyl ether

ND 7.967 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Chrysene

ND 7.467 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Dibenz(a,h)anthracene

ND 33330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Dibenzofuran

ND 42330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Di-n-butyl phthalate

ND 35330 ug/Kg 11/05/14 03:00 11/13/14 14:41 13,3'-Dichlorobenzidine

ND 36330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Diethyl phthalate

ND 36330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Dimethyl phthalate

ND 27330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4-Dinitrotoluene

ND 34330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,6-Dinitrotoluene

ND 35330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Di-n-octyl phthalate

ND 7.167 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Fluoranthene

ND 8.867 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Fluorene

ND 7.167 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Hexachlorobenzene

ND 7.567 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Hexachlorobutadiene

ND 36330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Hexachlorocyclopentadiene

ND 24330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Hexachloroethane

ND 6.967 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Indeno[1,2,3-cd]pyrene

ND 25330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Isophorone

ND 6.067 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Methylnaphthalene

ND 5.767 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Naphthalene

ND 1501700 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Nitroaniline

ND 1401700 ug/Kg 11/05/14 03:00 11/13/14 14:41 13-Nitroaniline

ND 1401700 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Nitroaniline

ND 1201700 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Nitrophenol

ND 28670 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Nitrobenzene

ND 7.867 ug/Kg 11/05/14 03:00 11/13/14 14:41 1N-Nitrosodi-n-propylamine

ND 31330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1N-Nitrosodiphenylamine

ND 1167 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Phenanthrene

ND 6.767 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Pyrene

ND 31330 ug/Kg 11/05/14 03:00 11/13/14 14:41 14-Chloro-3-methylphenol

ND 27330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Chlorophenol

ND 23330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Methylphenol
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 180-123937/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

RL MDL

Methylphenol, 3 & 4 ND 330 33 ug/Kg 11/05/14 03:00 11/13/14 14:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 6.767 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4-Dichlorophenol

ND 52330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4-Dimethylphenol

ND 4001700 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4-Dinitrophenol

ND 1301700 ug/Kg 11/05/14 03:00 11/13/14 14:41 14,6-Dinitro-2-methylphenol

ND 37330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12-Nitrophenol

ND 30330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Pentachlorophenol

ND 7.967 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Phenol

ND 36330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4,5-Trichlorophenol

ND 50330 ug/Kg 11/05/14 03:00 11/13/14 14:41 12,4,6-Trichlorophenol

ND 27330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Acetophenone

ND 32330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Atrazine

ND 50330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Benzaldehyde

ND 30330 ug/Kg 11/05/14 03:00 11/13/14 14:41 11,1'-Biphenyl

ND 2501700 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Caprolactam

ND 22330 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Bis(2-chloroethoxy)methane

ND 9.067 ug/Kg 11/05/14 03:00 11/13/14 14:41 1Bis(2-chloroethyl)ether

Nitrobenzene-d5 (Surr) 76 25 - 104 11/13/14 14:41 1

MB MB

Surrogate

11/05/14 03:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

66 11/05/14 03:00 11/13/14 14:41 1Phenol-d5 (Surr) 25 - 105

65 11/05/14 03:00 11/13/14 14:41 12-Fluorobiphenyl 35 - 105

62 11/05/14 03:00 11/13/14 14:41 12,4,6-Tribromophenol (Surr) 35 - 124

64 11/05/14 03:00 11/13/14 14:41 12-Fluorophenol (Surr) 39 - 103

76 11/05/14 03:00 11/13/14 14:41 1Terphenyl-d14 (Surr) 25 - 127

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-123937/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Acenaphthene 6670 4760 ug/Kg 71 47 - 104

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Acenaphthylene 6670 4870 ug/Kg 73 49 - 114

Anthracene 6670 4980 ug/Kg 75 45 - 112

Benzo[a]anthracene 6670 5310 ug/Kg 80 47 - 110

Benzo[a]pyrene 6670 5150 ug/Kg 77 47 - 112

Benzo[b]fluoranthene 6670 5050 ug/Kg 76 41 - 107

Benzo[g,h,i]perylene 6670 5240 ug/Kg 79 38 - 126

Benzo[k]fluoranthene 6670 4680 ug/Kg 70 44 - 115

Bis(2-ethylhexyl) phthalate 6670 6220 ug/Kg 93 40 - 122

2,2'-oxybis[1-chloropropane] 6670 4210 ug/Kg 63 36 - 101

4-Bromophenyl phenyl ether 6670 4430 ug/Kg 66 47 - 110

Butyl benzyl phthalate 6670 5830 ug/Kg 87 41 - 118

Carbazole 6670 5000 ug/Kg 75 45 - 114

4-Chloroaniline 6670 4710 ug/Kg 71 25 - 108

2-Chloronaphthalene 6670 4020 ug/Kg 60 46 - 101

4-Chlorophenyl phenyl ether 6670 5180 ug/Kg 78 47 - 109

Chrysene 6670 5360 ug/Kg 80 46 - 111
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-123937/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Dibenz(a,h)anthracene 6670 5260 ug/Kg 79 39 - 127

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Dibenzofuran 6670 4900 ug/Kg 73 46 - 104

Di-n-butyl phthalate 6670 5140 ug/Kg 77 43 - 121

3,3'-Dichlorobenzidine 6670 4670 ug/Kg 70 19 - 122

Diethyl phthalate 6670 5350 ug/Kg 80 47 - 115

Dimethyl phthalate 6670 5250 ug/Kg 79 49 - 111

2,4-Dinitrotoluene 6670 5590 ug/Kg 84 45 - 124

2,6-Dinitrotoluene 6670 5240 ug/Kg 79 50 - 122

Di-n-octyl phthalate 6670 5640 ug/Kg 85 33 - 129

Fluoranthene 6670 5280 ug/Kg 79 40 - 120

Fluorene 6670 5430 ug/Kg 82 46 - 109

Hexachlorobenzene 6670 4320 ug/Kg 65 47 - 108

Hexachlorobutadiene 6670 5430 ug/Kg 82 43 - 107

Hexachlorocyclopentadiene 6670 5010 ug/Kg 75 23 - 129

Hexachloroethane 6670 4960 ug/Kg 74 37 - 97

Indeno[1,2,3-cd]pyrene 6670 5110 ug/Kg 77 41 - 125

Isophorone 6670 5550 ug/Kg 83 47 - 110

2-Methylnaphthalene 6670 5140 ug/Kg 77 45 - 100

Naphthalene 6670 4840 ug/Kg 73 43 - 100

2-Nitroaniline 6670 5790 ug/Kg 87 45 - 117

3-Nitroaniline 6670 4710 ug/Kg 71 34 - 122

4-Nitroaniline 6670 4650 ug/Kg 70 38 - 123

4-Nitrophenol 13300 12600 ug/Kg 95 36 - 127

Nitrobenzene 6670 5380 ug/Kg 81 43 - 104

N-Nitrosodi-n-propylamine 6670 5370 ug/Kg 81 42 - 107

N-Nitrosodiphenylamine 6670 4530 ug/Kg 68 44 - 111

Phenanthrene 6670 4810 ug/Kg 72 43 - 108

Pyrene 6670 5140 ug/Kg 77 41 - 115

4-Chloro-3-methylphenol 6670 5730 ug/Kg 86 47 - 109

2-Chlorophenol 6670 4680 ug/Kg 70 40 - 101

2-Methylphenol 6670 4860 ug/Kg 73 40 - 104

Methylphenol, 3 & 4 6670 4760 ug/Kg 71 42 - 105

2,4-Dichlorophenol 6670 5300 ug/Kg 79 47 - 105

2,4-Dimethylphenol 6670 5490 ug/Kg 82 44 - 105

2,4-Dinitrophenol 13300 10200 ug/Kg 77 10 - 146

4,6-Dinitro-2-methylphenol 13300 9260 ug/Kg 69 24 - 134

2-Nitrophenol 6670 5110 ug/Kg 77 46 - 106

Pentachlorophenol 13300 8820 ug/Kg 66 17 - 122

Phenol 6670 4820 ug/Kg 72 41 - 102

2,4,5-Trichlorophenol 6670 5160 ug/Kg 77 48 - 108

2,4,6-Trichlorophenol 6670 5120 ug/Kg 77 50 - 106

Acetophenone 6670 5040 ug/Kg 76 30 - 150

Atrazine 6670 4780 ug/Kg 72 30 - 150

Benzaldehyde 6670 4950 ug/Kg 74 30 - 150

1,1'-Biphenyl 6670 4440 ug/Kg 67 30 - 150

Caprolactam 6670 6430 ug/Kg 96 30 - 150

Bis(2-chloroethoxy)methane 6670 5140 ug/Kg 77 44 - 101

Bis(2-chloroethyl)ether 6670 4560 ug/Kg 68 38 - 99
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-123937/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Nitrobenzene-d5 (Surr) 25 - 104

Surrogate

84

LCS LCS

Qualifier Limits%Recovery

74Phenol-d5 (Surr) 25 - 105

722-Fluorobiphenyl 35 - 105

672,4,6-Tribromophenol (Surr) 35 - 124

712-Fluorophenol (Surr) 39 - 103

72Terphenyl-d14 (Surr) 25 - 127

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Acenaphthene 32 J 7610 5440 ug/Kg 71 47 - 104☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Acenaphthylene 230 7610 5660 ug/Kg 71 49 - 114☼

Anthracene 220 7610 5860 ug/Kg 74 45 - 112☼

Benzo[a]anthracene 800 7610 6640 ug/Kg 77 47 - 110☼

Benzo[a]pyrene 800 7610 6240 ug/Kg 71 47 - 112☼

Benzo[b]fluoranthene 1100 7610 5900 ug/Kg 63 41 - 107☼

Benzo[g,h,i]perylene 780 7610 8010 ug/Kg 95 38 - 126☼

Benzo[k]fluoranthene 390 7610 5190 ug/Kg 63 44 - 115☼

Bis(2-ethylhexyl) phthalate ND 7610 7180 ug/Kg 94 40 - 122☼

2,2'-oxybis[1-chloropropane] ND 7610 4940 ug/Kg 65 36 - 101☼

4-Bromophenyl phenyl ether ND 7610 5240 ug/Kg 69 47 - 110☼

Butyl benzyl phthalate ND 7610 6630 ug/Kg 87 41 - 118☼

Carbazole 77 J 7610 5700 ug/Kg 74 45 - 114☼

4-Chloroaniline ND 7610 4680 ug/Kg 61 25 - 108☼

2-Chloronaphthalene ND 7610 4780 ug/Kg 63 46 - 101☼

4-Chlorophenyl phenyl ether ND 7610 6080 ug/Kg 80 47 - 109☼

Chrysene 860 7610 6920 ug/Kg 80 46 - 111☼

Dibenz(a,h)anthracene 130 J 7610 7120 ug/Kg 92 39 - 127☼

Dibenzofuran 110 J 7610 5720 ug/Kg 74 46 - 104☼

Di-n-butyl phthalate ND 7610 5870 ug/Kg 77 43 - 121☼

3,3'-Dichlorobenzidine ND 7610 2350 ug/Kg 31 19 - 122☼

Diethyl phthalate ND 7610 5950 ug/Kg 78 47 - 115☼

Dimethyl phthalate ND 7610 5960 ug/Kg 78 49 - 111☼

2,4-Dinitrotoluene ND 7610 6130 ug/Kg 81 45 - 124☼

2,6-Dinitrotoluene ND 7610 5800 ug/Kg 76 50 - 122☼

Di-n-octyl phthalate ND 7610 6020 ug/Kg 79 33 - 129☼

Fluoranthene 1300 7610 6620 ug/Kg 70 40 - 120☼

Fluorene 45 J 7610 6060 ug/Kg 79 46 - 109☼

Hexachlorobenzene ND 7610 4840 ug/Kg 64 47 - 108☼

Hexachlorobutadiene ND 7610 6240 ug/Kg 82 43 - 107☼

Hexachlorocyclopentadiene ND 7610 5000 ug/Kg 66 23 - 129☼

Hexachloroethane ND 7610 5700 ug/Kg 75 37 - 97☼

Indeno[1,2,3-cd]pyrene 710 7610 7190 ug/Kg 85 41 - 125☼

Isophorone ND 7610 6690 ug/Kg 88 47 - 110☼

2-Methylnaphthalene 160 7610 6210 ug/Kg 79 45 - 100☼

Naphthalene 120 J 7610 6070 ug/Kg 78 43 - 100☼
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

2-Nitroaniline ND 7610 6840 ug/Kg 90 45 - 117☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

3-Nitroaniline ND 7610 4820 ug/Kg 63 34 - 122☼

4-Nitroaniline ND 7610 4960 ug/Kg 65 38 - 123☼

4-Nitrophenol ND 15200 11700 ug/Kg 77 36 - 127☼

Nitrobenzene ND 7610 6740 ug/Kg 89 43 - 104☼

N-Nitrosodi-n-propylamine ND 7610 5960 ug/Kg 78 42 - 107☼

N-Nitrosodiphenylamine ND 7610 5060 ug/Kg 67 44 - 111☼

Phenanthrene 650 7610 5920 ug/Kg 69 43 - 108☼

Pyrene 1100 7610 6440 ug/Kg 70 41 - 115☼

4-Chloro-3-methylphenol ND 7610 6390 ug/Kg 84 47 - 109☼

2-Chlorophenol ND 7610 5220 ug/Kg 69 40 - 101☼

2-Methylphenol ND 7610 4450 ug/Kg 58 40 - 104☼

Methylphenol, 3 & 4 ND 7610 4890 ug/Kg 64 42 - 105☼

2,4-Dichlorophenol ND 7610 6020 ug/Kg 79 47 - 105☼

2,4-Dimethylphenol ND 7610 3230 F1 ug/Kg 42 44 - 105☼

2,4-Dinitrophenol ND 15200 6280 ug/Kg 41 10 - 146☼

4,6-Dinitro-2-methylphenol ND 15200 8570 ug/Kg 56 24 - 134☼

2-Nitrophenol ND 7610 6120 ug/Kg 80 46 - 106☼

Pentachlorophenol ND 15200 8060 ug/Kg 53 17 - 122☼

Phenol ND 7610 5320 ug/Kg 70 41 - 102☼

2,4,5-Trichlorophenol ND 7610 6120 ug/Kg 80 48 - 108☼

2,4,6-Trichlorophenol ND 7610 5920 ug/Kg 78 50 - 106☼

Acetophenone ND 7610 5480 ug/Kg 72 30 - 150☼

Atrazine ND 7610 5670 ug/Kg 74 30 - 150☼

Benzaldehyde ND 7610 2440 ug/Kg 32 30 - 150☼

1,1'-Biphenyl ND 7610 5050 ug/Kg 66 30 - 150☼

Caprolactam ND 7610 4760 ug/Kg 62 30 - 150☼

Bis(2-chloroethoxy)methane ND 7610 5890 ug/Kg 77 44 - 101☼

Bis(2-chloroethyl)ether ND 7610 5100 ug/Kg 67 38 - 99☼

Nitrobenzene-d5 (Surr) 25 - 104

Surrogate

90

MS MS

Qualifier Limits%Recovery

71Phenol-d5 (Surr) 25 - 105

732-Fluorobiphenyl 35 - 105

662,4,6-Tribromophenol (Surr) 35 - 124

632-Fluorophenol (Surr) 39 - 103

68Terphenyl-d14 (Surr) 25 - 127

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Acenaphthene 32 J 7560 5620 ug/Kg 74 47 - 104 3 40☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Acenaphthylene 230 7560 6000 ug/Kg 76 49 - 114 6 38☼

Anthracene 220 7560 5770 ug/Kg 73 45 - 112 2 42☼

Benzo[a]anthracene 800 7560 6440 ug/Kg 75 47 - 110 3 40☼

Benzo[a]pyrene 800 7560 6150 ug/Kg 71 47 - 112 1 42☼
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

Benzo[b]fluoranthene 1100 7560 5640 ug/Kg 60 41 - 107 5 53☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Benzo[g,h,i]perylene 780 7560 8010 ug/Kg 96 38 - 126 0 43☼

Benzo[k]fluoranthene 390 7560 5230 ug/Kg 64 44 - 115 1 44☼

Bis(2-ethylhexyl) phthalate ND 7560 6710 ug/Kg 89 40 - 122 7 41☼

2,2'-oxybis[1-chloropropane] ND 7560 4990 ug/Kg 66 36 - 101 1 41☼

4-Bromophenyl phenyl ether ND 7560 5040 ug/Kg 67 47 - 110 4 46☼

Butyl benzyl phthalate ND 7560 6160 ug/Kg 81 41 - 118 7 41☼

Carbazole 77 J 7560 5710 ug/Kg 74 45 - 114 0 36☼

4-Chloroaniline ND 7560 4390 ug/Kg 58 25 - 108 6 36☼

2-Chloronaphthalene ND 7560 4990 ug/Kg 66 46 - 101 4 40☼

4-Chlorophenyl phenyl ether ND 7560 6290 ug/Kg 83 47 - 109 3 39☼

Chrysene 860 7560 6480 ug/Kg 74 46 - 111 7 39☼

Dibenz(a,h)anthracene 130 J 7560 6880 ug/Kg 89 39 - 127 3 45☼

Dibenzofuran 110 J 7560 6090 ug/Kg 79 46 - 104 6 38☼

Di-n-butyl phthalate ND 7560 5670 ug/Kg 75 43 - 121 4 38☼

3,3'-Dichlorobenzidine ND 7560 2470 ug/Kg 33 19 - 122 5 40☼

Diethyl phthalate ND 7560 6240 ug/Kg 83 47 - 115 5 38☼

Dimethyl phthalate ND 7560 6200 ug/Kg 82 49 - 111 4 37☼

2,4-Dinitrotoluene ND 7560 6420 ug/Kg 85 45 - 124 5 41☼

2,6-Dinitrotoluene ND 7560 6290 ug/Kg 83 50 - 122 8 40☼

Di-n-octyl phthalate ND 7560 5570 ug/Kg 74 33 - 129 8 41☼

Fluoranthene 1300 7560 6350 ug/Kg 67 40 - 120 4 36☼

Fluorene 45 J 7560 6460 ug/Kg 85 46 - 109 6 40☼

Hexachlorobenzene ND 7560 4850 ug/Kg 64 47 - 108 0 43☼

Hexachlorobutadiene ND 7560 6110 ug/Kg 81 43 - 107 2 39☼

Hexachlorocyclopentadiene ND 7560 5030 ug/Kg 67 23 - 129 1 49☼

Hexachloroethane ND 7560 5560 ug/Kg 74 37 - 97 2 48☼

Indeno[1,2,3-cd]pyrene 710 7560 6960 ug/Kg 83 41 - 125 3 47☼

Isophorone ND 7560 6270 ug/Kg 83 47 - 110 6 37☼

2-Methylnaphthalene 160 7560 5790 ug/Kg 74 45 - 100 7 40☼

Naphthalene 120 J 7560 5630 ug/Kg 73 43 - 100 8 32☼

2-Nitroaniline ND 7560 6890 ug/Kg 91 45 - 117 1 42☼

3-Nitroaniline ND 7560 5260 ug/Kg 70 34 - 122 9 39☼

4-Nitroaniline ND 7560 5070 ug/Kg 67 38 - 123 2 40☼

4-Nitrophenol ND 15100 12100 ug/Kg 80 36 - 127 3 43☼

Nitrobenzene ND 7560 6320 ug/Kg 84 43 - 104 7 33☼

N-Nitrosodi-n-propylamine ND 7560 6280 ug/Kg 83 42 - 107 5 43☼

N-Nitrosodiphenylamine ND 7560 5170 ug/Kg 68 44 - 111 2 40☼

Phenanthrene 650 7560 5980 ug/Kg 70 43 - 108 1 39☼

Pyrene 1100 7560 6300 ug/Kg 68 41 - 115 2 43☼

4-Chloro-3-methylphenol ND 7560 6520 ug/Kg 86 47 - 109 2 36☼

2-Chlorophenol ND 7560 5030 ug/Kg 67 40 - 101 4 42☼

2-Methylphenol ND 7560 4520 ug/Kg 60 40 - 104 2 41☼

Methylphenol, 3 & 4 ND 7560 4630 ug/Kg 61 42 - 105 5 43☼

2,4-Dichlorophenol ND 7560 6020 ug/Kg 80 47 - 105 0 35☼

2,4-Dimethylphenol ND 7560 2930 F1 ug/Kg 39 44 - 105 10 49☼

2,4-Dinitrophenol ND 15100 5340 ug/Kg 35 10 - 146 16 83☼

4,6-Dinitro-2-methylphenol ND 15100 7790 ug/Kg 52 24 - 134 9 87☼
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124983 Prep Batch: 123937

2-Nitrophenol ND 7560 5990 ug/Kg 79 46 - 106 2 39☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Pentachlorophenol ND 15100 7920 ug/Kg 52 17 - 122 2 52☼

Phenol ND 7560 5110 ug/Kg 68 41 - 102 4 39☼

2,4,5-Trichlorophenol ND 7560 5900 ug/Kg 78 48 - 108 4 44☼

2,4,6-Trichlorophenol ND 7560 6020 ug/Kg 80 50 - 106 2 42☼

Acetophenone ND 7560 5710 ug/Kg 76 30 - 150 4 40☼

Atrazine ND 7560 5620 ug/Kg 74 30 - 150 1 40☼

Benzaldehyde ND 7560 2240 ug/Kg 30 30 - 150 9 40☼

1,1'-Biphenyl ND 7560 5250 ug/Kg 69 30 - 150 4 40☼

Caprolactam ND 7560 4870 ug/Kg 64 30 - 150 2 40☼

Bis(2-chloroethoxy)methane ND 7560 6030 ug/Kg 80 44 - 101 2 36☼

Bis(2-chloroethyl)ether ND 7560 5370 ug/Kg 71 38 - 99 5 43☼

Nitrobenzene-d5 (Surr) 25 - 104

Surrogate

85

MSD MSD

Qualifier Limits%Recovery

73Phenol-d5 (Surr) 25 - 105

772-Fluorobiphenyl 35 - 105

652,4,6-Tribromophenol (Surr) 35 - 124

642-Fluorophenol (Surr) 39 - 103

66Terphenyl-d14 (Surr) 25 - 127

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 180-124106/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124338 Prep Batch: 124106

RL MDL

PCB-1016 ND 17 3.4 ug/Kg 11/06/14 03:45 11/08/14 01:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.217 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1221

ND 5.817 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1232

ND 4.217 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1242

ND 4.217 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1248

ND 4.017 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1254

ND 3.717 ug/Kg 11/06/14 03:45 11/08/14 01:36 1PCB-1260

Tetrachloro-m-xylene (Surr) 85 45 - 135 11/08/14 01:36 1

MB MB

Surrogate

11/06/14 03:45

Dil FacPrepared AnalyzedQualifier Limits%Recovery

93 11/06/14 03:45 11/08/14 01:36 1DCB Decachlorobiphenyl (Surr) 45 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-124106/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124338 Prep Batch: 124106

PCB-1016 1330 1040 ug/Kg 78 55 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

PCB-1260 1330 1170 ug/Kg 87 50 - 140
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QC Sample Results
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-124106/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124338 Prep Batch: 124106

Tetrachloro-m-xylene (Surr) 45 - 135

Surrogate

80

LCS LCS

Qualifier Limits%Recovery

92DCB Decachlorobiphenyl (Surr) 45 - 125

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124338 Prep Batch: 124106

PCB-1016 ND 1510 1120 ug/Kg 74 55 - 135☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

PCB-1260 260 1510 1240 ug/Kg 82 50 - 140☼

Tetrachloro-m-xylene (Surr) 45 - 135

Surrogate

78

MS MS

Qualifier Limits%Recovery

86DCB Decachlorobiphenyl (Surr) 45 - 125

Client Sample ID: TT-02BLab Sample ID: 180-38441-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 124338 Prep Batch: 124106

PCB-1016 ND 1520 1130 ug/Kg 74 55 - 135 0 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

PCB-1260 260 1520 1250 ug/Kg 82 50 - 140 0 20☼

Tetrachloro-m-xylene (Surr) 45 - 135

Surrogate

77

MSD MSD

Qualifier Limits%Recovery

86DCB Decachlorobiphenyl (Surr) 45 - 125
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QC Association Summary
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

GC/MS Semi VOA

Prep Batch: 123937

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3541180-38441-1 TT-01A Total/NA

Solid 3541180-38441-2 TT-01B Total/NA

Solid 3541180-38441-3 TT-02A Total/NA

Solid 3541180-38441-4 TT-02B Total/NA

Solid 3541180-38441-4 MS TT-02B Total/NA

Solid 3541180-38441-4 MSD TT-02B Total/NA

Solid 3541180-38441-5 TT-03A Total/NA

Solid 3541180-38441-6 TT-03B Total/NA

Solid 3541180-38441-7 TT-04A Total/NA

Solid 3541180-38441-8 TT-04B Total/NA

Solid 3541LCS 180-123937/2-A Lab Control Sample Total/NA

Solid 3541MB 180-123937/1-A Method Blank Total/NA

Analysis Batch: 124983

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 123937180-38441-1 TT-01A Total/NA

Solid 8270D 123937180-38441-3 TT-02A Total/NA

Solid 8270D 123937180-38441-4 TT-02B Total/NA

Solid 8270D 123937180-38441-4 MS TT-02B Total/NA

Solid 8270D 123937180-38441-4 MSD TT-02B Total/NA

Solid 8270D 123937180-38441-5 TT-03A Total/NA

Solid 8270D 123937180-38441-6 TT-03B Total/NA

Solid 8270D 123937180-38441-7 TT-04A Total/NA

Solid 8270D 123937180-38441-8 TT-04B Total/NA

Solid 8270D 123937LCS 180-123937/2-A Lab Control Sample Total/NA

Solid 8270D 123937MB 180-123937/1-A Method Blank Total/NA

Analysis Batch: 125132

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 123937180-38441-2 TT-01B Total/NA

GC Semi VOA

Prep Batch: 124106

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3541180-38441-1 TT-01A Total/NA

Solid 3541180-38441-2 TT-01B Total/NA

Solid 3541180-38441-3 TT-02A Total/NA

Solid 3541180-38441-4 TT-02B Total/NA

Solid 3541180-38441-4 MS TT-02B Total/NA

Solid 3541180-38441-4 MSD TT-02B Total/NA

Solid 3541180-38441-5 TT-03A Total/NA

Solid 3541180-38441-6 TT-03B Total/NA

Solid 3541180-38441-7 TT-04A Total/NA

Solid 3541180-38441-8 TT-04B Total/NA

Solid 3541LCS 180-124106/2-A Lab Control Sample Total/NA

Solid 3541MB 180-124106/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 180-38441-1Client: KU Resources Inc

Project/Site: Center Street Parcel, McKeesport, PA TCV

GC Semi VOA (Continued)

Analysis Batch: 124338

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8082A 124106180-38441-1 TT-01A Total/NA

Solid 8082A 124106180-38441-2 TT-01B Total/NA

Solid 8082A 124106180-38441-3 TT-02A Total/NA

Solid 8082A 124106180-38441-4 TT-02B Total/NA

Solid 8082A 124106180-38441-4 MS TT-02B Total/NA

Solid 8082A 124106180-38441-4 MSD TT-02B Total/NA

Solid 8082A 124106180-38441-5 TT-03A Total/NA

Solid 8082A 124106180-38441-6 TT-03B Total/NA

Solid 8082A 124106180-38441-7 TT-04A Total/NA

Solid 8082A 124106180-38441-8 TT-04B Total/NA

Solid 8082A 124106LCS 180-124106/2-A Lab Control Sample Total/NA

Solid 8082A 124106MB 180-124106/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 124046

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 2540G180-38441-1 TT-01A Total/NA

Solid 2540G180-38441-2 TT-01B Total/NA

Solid 2540G180-38441-3 TT-02A Total/NA

Solid 2540G180-38441-4 TT-02B Total/NA

Solid 2540G180-38441-5 TT-03A Total/NA

Solid 2540G180-38441-6 TT-03B Total/NA

Solid 2540G180-38441-7 TT-04A Total/NA

Solid 2540G180-38441-8 TT-04B Total/NA
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Login Sample Receipt Checklist

Client: KU Resources Inc Job Number: 180-38441-1

Login Number: 38441

Question Answer Comment

Creator: Skowronek, Elyse N

List Source: TestAmerica Pittsburgh

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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